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iilt: 

report upon the 
the fiscal 



Office of the Chief of Engineers, 

Washington, I), (7,, October 12,11177, 

present for yoar information the 
operations of the Engineer 
30* 1877: 



OFFICERS OF THE CORPS OF ENGINEERS 




number of offices ding commissions in the Corps of Engineers, 

United States Army, at the end of the fiscal year was 109 on the active- 
list anil 5 on the retired-list, the latter, however, under the law of Jauu- 
ary 21,1870, not being available for duty. In the duties devolving upon 
the corps by law and by its organization, the employment of a number 
of scientists and assistant engineers has been necessary. 

Since my last report the corps has lost by death one of its officers, 

First Lieut.John II. Weeden, who died at San Fraucisco, Cal., January 

29,1877. 

There have been added to the corps, by promotion of graduates of the 

Military A.cademy, three second lieutenants, whose commissions date 

from Jane 15, 1877. 





Engineers 

Engineer*, 


otnee 
On duty, office 
trict of Colombia 

On doty, projection and construction of fortifications 
On duty, construction of fortifications and light-house 
J “*“ construction ~ r —~ — 1 -* u 


m m m m 



m • • 


• • 


• * m m 




same 


• • 


m m m 





doty, construction of fortifications and river and harbor works and lig 
boose duty and timi vevs lor same...... ...... ...... ...... ...... ............. 

On duty, construction of river and harbor works and surveys for same_-_ 

On duty, construction of river and harbor works and light-house duty and sur¬ 
veys for same »...••••»••••*.... ......«»•»»»...... ......*.*..«...... ....... 

On duty, survey of northern and northwestern lakes, and survey of the Missis¬ 
sippi River................ 

On duty, inspection of jetties at moath of Mississippi River......... 

On doty, explorations of country west of one hundredth meridian.............. 

On duty with battalion of engineers .......... 

On duty with battalion of engineers and at the Military Academy............. 

Detached on. duty with the General of the Army, generals commanding divisions 
and departments, light-house establishment, Military Academy, Department 

of State, and the Board of Commissioners of the District of Columbia._... 

On leave of absence ................_..................................... 

Recent graduates of the Military-Academy on leave of absence................. 


6 

4 

1 

4 

10 

2 


23 

3 

3 


Total 


1.09 
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S E A - C O A S T A N D L A K E -FRO N TIER D E F E 1 S £ S . 


During the past year, on account of the limited appropriations granted, 
work upon our sea-coast defenses has been practically limited to their 
care, preservation, and partial repair. 

The urgent need for the preparation of our chief harbors for successful 
resistance to the powerful iron-clad fleets of the present day has been 
frequently presented in the annual reports and other papers of this 
office. Referring to these papers, in which the necessity for this prepara¬ 
tion in advance of the emergency has been explained in detail, I again 
urge the adoption of some reasonable system of annual expenditure 





report upon the several work 
ynopsis of reports of the sev 




I beg leave 
in charge. The 




are 


torpedoes, 
an ob- 
hold the 

enemy’s vessels under the fire of the shore batteries. The charges in 
the torpedoes are fired by the electric current, and many parts of the 
system cannot be obtained in am emergency. It is to procure and store 
portions of the apparatus as cannot be speedily obtained, in the 

event of sadden hostilities, that the appropriation is asked. 

FORTIFICATIONS. 

Fort Wayne, Michigan, in charge of Lieut Col Cl E. Blunt, Corps of 

Engineers.- .This work commands the channel of Detroit River, anfl with 

ifs exterior barbette batteries already planned will control the naviga. 

tion of that stream. 

This work remains in the same condition as at the close of last year. 
The exterior batteries are unfinished, and the pointing and drainage of 
the scarps of the main work have not been taken in hand for want of 
ftmds. 

No appropriation was made for the fiscal year 
No appropriation asked for next fiscal year. 

Lieut Col 















, in charge 
occupies 
frontier. 

last year, 
the 


Fort Porter , Black Rock , near Buffal 
C. E. Blunt , Corps of Engineers 

ic point for the defense of 
remains in the same 
rounds, which form 
been further i 
act of Congress, July 11, 1870. 

No appropriation was made for the fiscal year ending June 30,1868. 

No appropriation asked for next fiscal year. 

. Fort Niagara , mouth of Niagara River, New York , in charge of Maj . 

Walter Me. . Farland, Corps of Engineers .—This work is situated at the 

mouth of the Niagara River, commanding its debouch into Lake Ontario. 

This work remains in the same condition as at the close of the pre¬ 
ceding fiscal year. Nothing has been done here except to construct a 
new road to the fort, the old one being nearly destroyed by washing 
away. 

No appropriation waa made for the fiscal year ending June 30,1878. 

No appropriation asked for next fiscal year. 
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Fort Ontario, month of Oswego River, New York, in charge of Mc$. 
Falter McFarland, Corps of Engineers .—This work protects the city of 
Oswego from a sodden attack err coup de main, or the levy of a contri¬ 
bution by a small force erf an enemy on shipboard. 

This work remains in the same condition as at the close of the last 
fiscal year. The masonry scarp of only one front, including 'bastions D 
and E, is high enough to be secure against a sodden assault. The faces 
of the remaining bastions have bat an average of 12 or 14 feet of ma¬ 
sonry above the bottom of the ditches, while the masonry of their flanks 
is but 4 or 5 feet above the bottom of the ditch, giving each facility of 
entrance into the work that a small guard, such as is usually left in the 
work when the garrison is called away, would be incapable of keeping 
out even a small body of men who might attempt to seize the ammuni¬ 
tion and stores deposited there. This masonry scarp is not exposed to 
the direct fire i of artillery and should be completed without further 


No appropriation was made for the fiscal year ending June 30,1878. 

He appropriation asked for next fiscal year. 

Fort Montgomery, outlet to Lake Champlain, New York, in charge of 
Lieut. Col. John Newton, Corps of Engineers , until April 21, 1877 ; since 

that date in Charge of Copt. James . Mercur , Corps of . Engineers .—This work 

occupies an important strategic point, and commands the entrance to 

Lake Ohamplar.n from the Richelieu or Saint John River. 

Portions of the earthen parapet have been resodded, repairs made to 
the asphalt covering of curtain 111, and tie-rods for strengthening the 
right or north face of bastion D have been put in. 

No appropriation was made for the fiscal year ending June 30,1878. 

No appropriation asked for next fiscal year. 

Fort Knox, Bucksport, Penobscot River, Maine, in charge of Lieut Col. 
J* C. . Duane, Corps of Engineers. .This work, situated at the narrows of 

the Penobscot River, famishes a defense for the city of Bangor, 18 miles 

above, and other towns bordering the river., and renders it available as 

a secure harbor of refuge for the shipping of the extensive eastern 
coast. 

The condition of this work remains unchanged, no operations having 
been carried on daring the fiscal year except for the necessary care and 








he fiscal ye 
fiscal year, 









Duane, Corps of Engineers .—This work defends the entrance through 
the mouth of the Kennebec River to the rich valley of this river, the 
cities of Bath and Augusta, and the United States arsenal at the latter 
place. 

The condition of this work remains unchanged, no operations having 
been carried on daring the fiscal year except for the necessary care ami 
preservation of the property. 

No appropriation was made fur the fiscal year ending June 30, 1878, 

No appropriation naked for next fiscal year. 

Fort Gorges, Portland Harbor, Maine, in charge of Lieut. Col . J. C. 
Bmm, Corps of Engineers *—This work is one of the series of forts de¬ 
signed to defend the harbor and channels leading into the harbor of the 
important strategic position occupied by the city of Portland. 

The condition of this work remains unchanged, no operations having 
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been carried on daring the fiscal year except for the necessary care and 
preservation of the property. 

No appropriation was made for the fiscal year ending June 30, 1878. 

Appropriation asked for next fiscal year .... $10,000 00 

Fort Preble, Portland Harbor , Maine, in charge of Lieut. Col. J. C. 
Duane, Corps of Engineers .—This work occupies such a position that 
three-fourths of its guns command the two principal channels entering 
the harbor of Portland. 

The condition of this work remains unchanged, no operations having 
been carried on during the fiscal year except for the necessary care and 
preservation of the property. 

No appropriation was made for the fiscal year ending June 30, 1878. 

Appropriation asked for next fiscal year ..........._........._..... $30,000 00 

Fort Scammel, Portland Harbor^ Maine, in o/ Lieut. Col. J. C* 

11 ( > 11 ^ 11 ^ ^ ; I:ILI: ! 1 ; 'j‘j m m a n ^ ® i ro ^ ' i: ‘i j: ni 1 i 1311 w I i 1 1 if i-' iri 


$30,000 















No appropriation was made for the fiscal year ending June 30, 1878. 

Appropriation asked for next fiscal year........$50,000 00 

. Battery on Portland . Head, . Portland Harbor, Maine, in charge of Lieut. 

Col. J . C. Duane , Corps of Engineers. —This work covers by its guns all 
the approaches to the main channel leading into the harbor, and will 
prevent by its Ire an enemy’s fleet from taking up, unopposed, a position 
behind 'Bangs’s Island, from which to bombard Portland, or shell the 
shipping in the harbor. 

The condition of this work remains the same as at the close of the 
last fiscal year, no operations having been carried on except for the 
necessary care and preservation of the property. 

No appropriation was mode for the fiscal year ending June 30,1878. 

Appropriation asked for next fiscal year........ $50,000 00 

Fort Me Clary, Portsmouth Harbor , New Hampshire , in charge of Lieut . 

Of I. J. C, Duane, Corps of Engineers .This work, together with Fort 

Constitution, opposite, forms the inner line of defense to the mouth of 
the Piscataqua River, and to the navy-yard at Kittery, Maine. 

The condition of this work remaius the same as at the close of the 
previous fiscal year, no operations having been carried on except for the 







No appropriation was made for the fiscal year endin 
No appropriation asked for next fiscal year. 










Lieut. Col. J. C . Duane , Corps of Engineers .—The condition of this work 
remains unchanged, no operations having been carried on except for the 
necessary care and preservation of the property. 

No appropriation was made for the fiscal year ending June 30, 1878. 

No appropriation asked for next fiscal year. 

Battery on OerrisEs Island , Portsmouth Harbor, New Hampshire, in 
charge of Lieut. Col . J. C. Duane, Corps of Engineers .—This battery, with 
the one opposite, on Jerry’s Point, forms the outer line of defense to 
Portsmouth Harbor, and to the navy yard at Kittery, Maine. 

This work remains the same as at the close of the last; fiscal year, no 
operations having been carried on except for the necessary care and 
preservation of the property. 

No appropriation was made for the fiscal yearjending June 30,1878. 

Appropriation asked for next fiscal year..... $36, 000 00 
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Battery m Jerry’s Point, Portsmouth Harbor y Nme Hampshire, in charge 
of Lieut Cot J. CJ. Duane, Corps of Engineers+ .-No operations were car¬ 

ried on at this work during the past fiscal year except for the necessary 
care and preservation of the property. 

No appropriation was made for the fiscal year ending Jane 30,1878. 

Appropriation asked for next fiscal year ................................. $24 ,000 00 

Fort Warren, Boston Harbor, Massachusetts, in charge of Got Henry . 
W. Benham, Corps of Engineers .—This important work is for the de¬ 
fense of the main channel of entrance to Boston Harbor, and commands 
the anchorage of Nantasket Roads. 

The small amount of funds available was expended during the work¬ 
ing season of 1876 in repairing the earth.slopes of the ravelin battery, 

cover.face of front 3, and of bastion A; in repairs to the concrete 

taring of the magazine.arch in bastion B, to the main drain in 

and to the asphalt cover of the casemates of front 3 

No appropriation was made for the fiscal year ending 
Appropriation asked for next fiscal year... 








Harbor, Massachusetts, in charge 

of Cot Henry W. Benham, Corps of . Engineers .— This work occupies iiii.ii 

important position in the outer line of defense to Boston Harbor, and 
its guns bear upon all the channels of entrance thereto. 

During the past fiscal year repairs were made to the drains, and the 
teiTepleins of the two upper batteries were graded sufficiently to allow 
the guns to be traversed. 

No appropriation wm made for the fiscal year ending Jan© 30,1978. 

Appropriation asked for next fiscal year..................... -......... „. $50,000 CM) 

Fort Winfhrop, Boston Harbor, Massachusetts, in charge of Cot Henry 

W. Benham, Corps of Engineers.- ...This is one of the works forming the 

inner line of defense to Boston Harbor and the navy-yard at Charlestown. 
Operations daring the whole year were confined, from want of funds, 

to a few slight repairs to the slopes and drains. The work is generally 
in good condition, but small sea-walls are required to protect the sites 
of the east and south batteries. 


No appropriation was made for the fiscal 
Appropriation asked for next fiscal year 



ending Jane 


• » 



Fort Independence. 
Henry W. Benham 
ing the inner line 
Work was suspended 
small ba 


Boston Harbor 





the work. 

No appropriation was made for the fiscal year ending Jane 30,1878. 

Appropriation asked for next fiscal year...$30,000 00 

Fort at ClarVs Point, New . Bedford Harbor, Massachusetts , in charge of 

Maj. G. K. Warren, Corps of Engineers .—The guns of this work com¬ 
mand the entrance to the harbor of New Bedford. 

Nothing has been done during; the past fiscal year except taking care 
of the property. 

Plans for the heavy-gun batteries are ready, mud work can be begun 
as soon as money is appropriated. 

No appropriation wan made for the fiscal year ending June 30,1878. 

Appropriation asked for next fiscal year .... $30,000 00 

Fort Adams, Newport Harbor, Rhode Island, in charge of Maj. G. R. 
Warren , Corps of Engineers.—This large and important work defends 
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the harbor and city of Newport, and commands the principal passage to 
Nairagansett Bay, one of tl e best roadsteads on the coast. 

Nothing has been done during the fiscal year excepting for the care 
and preservation of the work. 

The preparatory work for the construction of the new battery (such 
as draining and opening of roads) having been, completed, rapid progress 
can be made in construction when the necessary funds are appropriated* 

Many repairs are needed to the main work and to the permanent 
wharf. 


No appropriation was made for the fiscal year ending June 30,1878. 

Appropriation asked for next fiscal year......$40,000 00 

Defenses of Dutch Island, western entrance to Narraganast Bay, Rhode 
Island, in charge of Mag. G. K. Warren, Corps of Engineers.. —d aese de¬ 
fenses lie in and command the western passage to Narragansett Bay. 

performed during the fiscal year has been 




No other work is contemplated for the fiscal year endin 

No appropriation was made for the fiscal year ending Jane 30, 
Appropriation asked for next fiscal year. 




$40,000 00 


Fort Trumbull, New London Harbor, Connecticut, in charge of Maj. J. 

W. . Barlow, Corps of Engineers. .This work, upon the west bank of the 

Thames River, with Battery Griswold on the east bank, forms the de¬ 
fense of the harbor of New London. 

Operations have been confined to the repair and preservation of the 
works An appropriation for building the south, exterior battery 'is recom- 
mended. 


No appropriation was made for the fiscal year ending June 30,1878. 

Appropriation asked for, next fiscal year................................. $40,000 00 

Fort Griswold, New London Harbor, Connecticut , in charge of Mag. J. 
W. Barlow, Corps of Engineers .—During the past fiscal year the 'bound¬ 
aries of the United Slates property have been established, and mere- 

stones marking the lines have been replaced. 

The stone fences should be repaired and made to conform to the 
established boundaries. 


No appropriation was made for the fiscal yei 
No appropriation asked for next fiscal year. 

n 






Connecticut , in charge 
work commands the 











omcer in 


the action of ice and 
repair the break in the beach 
new plan submitted by 
repair of break, would cost $10,000. 

The expediency of these repairs is under consideration by the Board 
of Engineers for Fortifications. 

No appropriation was made for the fiscal year ending June 30,1878. 

No appropriation asked for next fiscal year. 


Fort Schuyler, East River, New York, in charge of Maj, . H. L. A . bbot, 

Corps of Engineers. —This is an important work for the defense of the 
entrance to the harbor of New.fork City through the East River. 

Nothing more than the ordinary car© of the property has been possible 
during the year, owing to want of funds. 

Th© main work is in a state which urgently requires attention. The 
remodeling of the barbette tier, to enable it to receive its proposed ar- 
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inament of modern guns, lias been mainly finished, but was suddenly 
stopped by the failure of the appropriation, and the new part now de¬ 
teriorates under the action of the weather. 

This fact, and the vast importance of the work to the defense of New 
York Harbor, renders a liberal appropriation specially needed, 

Ko appropriation was made for the fiscal year ending Jon© 30, 1878. 

Appropriation asked for next fiscal year .......................-...... $50,000 (DO 

Fort at 1 fillet* Pointy eastern entrance to New York Harbor, in charge of 
Meg. H. L. Abbot, Corps of Engineers. —This work unites with Fort 
Schuyler in the defense of the entrance to the harbor of New York 
City through the East River. 

Want of funds has prevented any essential progress from being made 
in preparing this important position for use in defending New York 
City in case of war. Now that the Hell-Gate Channel is rapidly im¬ 
proving, and the city is extending along East River, the preparation of 
a strong defensive line for excluding a hostile fleet with certainty from 
these waiters is a matter of the very first importance. Torpedoes would, 
of course, be made to play an important part, bat shore batteries are 
essential to defend them against the counter-operations of an eaemy; 
and when the safety of such a port as New York is concerned, the nec¬ 
essary preparation should not be delayed. 

During the past fiscal year the sea-wall for the protection of the east 
battery has been extended 212 linear feet. The slopes and traverse 
magazines of this battery, which had been badly washed in consequence 
of the want of funds for the necessary sodding, have been regraded and 
partially protected by placing 2,237 superficial yards of sod. Storage- 
casemates have been covered with 1,550 cubic yards of earth, nearly to 
grade. The wharf has been strengthened by the addition of 148 piles, 
rendered necessary by injuries from marine worms. The ordinary 
repairs of the different batteries and the care of the property have 
consumed the rest of the funds available. 

No appropriation was made for the fiscal year ending Jnne 30, 1878. 

Appropriation asked for next year......$80,000 00 


$80, 000 00 


Fort Columbus , Governors Island, New York Harbor, in charge of Lieut . 
Col. John Newton, Corps of Engineers, until April 21, 1877; since that 
date in charge of Capt. James Mercur , Corps of Engineers .—The only 
work done during the past fiscal year consisted In extensive repairs to 






Appropriation asked 
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Harbor, in charge of Lieut . Col . John Newton, Corps of Engineers, until 
April 21,1877; since that date in charge of Capt. James Mercur, Corps of 
Engineers. —No work was done here during the past fiscal year, and 
nooe contemplated daring the present year. 

No appropriation was made for the fiscal year ending Jane 30, 1878. 

He appropriation asked for next fiscal year. 

Castle Williams, Governor’s Island, New York Harbor, in charge of 
Lieut. Cot John Newton , Corps of Engineers , until April 21, 1877; since 

that date in charge of Capt. James Mercur, Corps of Engineers .-.-No work 

was done here during the last fiscal year. 

No appropriation wan matcle for the fiscal year ending June 30,1878. 

Me appropriation asked for next fiscal year. 

South Battery, Governor’s Island, New York Harbor, in charge of Lieut 
CoLJohn Newton, Corps of Engineers , until April 21,1877; since that 

ID 
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date in charge of Capt. James Mercur , Corps of Engineers.- -No work was 

done here daring the past fiscal year, and none contemplated during 
the present. 

No appropriation was made for the fiscal year ending June 30,1878. 

No appropriation asked for next fiscal year. 

Fort Wood y Bedio^s Island , New York Harbor , in charge of Lieut Col , 
John Newtoi t, Corps of Engineers, until April 21, 1877; since that date in 
charge of Capt. James Mercury Corps of Engineers. —This work, together 
with those upon Governor’s Island, is designed to close the eutxance to 
the East and Hudson rivers, and to cover New York, part of Brook¬ 
lyn, and Jersey City from bombardment. 

No work has been done on this fort during the past fiscal year. Ap¬ 
plication was made in February, 1877, by Heury W. de Stuckle, esq., 
on behalf of the Union Frauco-Americaine, for plans and designs of a 


MM 


By a resolution of Congress approved March 3, 1877, the President 
was authorized to accept the colossal statue of 44 Liberty enlightening 
the World 79 when presented by the citizens of the French Republic, and 
to designate and set apart for the erection thereof a suitable site upon 
either Governor’s or Bedloe’s Island, in the harbor of- New York. By 
authority of the Honorable the Secretary of War the erection of the 
statue on the parade of the work was authorized, and a plan of the site 
was furnished Mr. de Stuckle in April last, but as yet no operations 
have been commenced on the part of the Union Franco- Americaine. 

No appropriation was made for the fiscal year ending Jnne 30, 1878. 

No appropriation asked for next fiscal year. 

Fort Hamilton and additional batteries. New York Harbor , in charge of 
Lieut Cot John Newton , Corps of EngineerSy until April 21, 1877 $ since 
that date in charge of Capt James Mercur , Corps of Engineers .—These 
works are situated at the Narrows of New York Harbor, upon the Long 

Island side. 

During the past fiscal year repairs were made to th© gates and bar¬ 
riers leading to the main ditch of the main work, and to the sodding of 
the slopes aud magazines of the 15-inch-gun battery. 


No appropriation was made for the fiscal year 
No appropriation asked for next fiscal year. 


Mortar-Battery at Fort Hamilton , 



ending June 30, 1878. 
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were carried on 


Fort Wadsworthy Staten Island New York Harbor, in charge of Lieut 
Cot Q. A. Gillmore , Corps of Engineers. —This fort, situated on the Staten 
Island side of the Narrows of New York Harbor, is a large casemated 
work, having its lower tier of guus only a few feet above th© level of 
ordinary high water. 

The ditch requires cleaning out, some painting and pointing are 
needed, and shot-beds are wanted on the parade of the work. It is also 
very desirable that the reservoir of spring-water in the ditch of the work 
should be covered over, as it is becoming filled with a vegetable growth— 
probably a species of bacteria —which may ultimately render the water 
unfit for use. As this plant requires light for its generation and growth > 
it would doubtless disappear if the reservoir were covered. 
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No appropriation was made for the fiscal year ending June 30,1878. 
Appropriation asked for next fiscal year.......................... 


$9,000 00 
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Fort on nte of Fort Tompkins , New York Harbor, in charge of Lieut 

Col Q. A . Gillmore, Corps of Engineers. .-This work crowns the hill in 

rear of Fort Wadsworth and the open batteries on Staten Island, and 
is designed to accommodate the garrisons and act as a keep'for those 
works. When completed it will be able to throw a heavy fire from 
a commanding position upon vessels attempting to pass through the 
Narrows. 

It has been in readiness to receive its armament for some years. For 
want of funds, the operations during the past fiscal year have been 
restricted, with the exceptions noted below, to repairs of the earth- 
work and roads, to cutting the grass on the slopes, keeping a supply of 
water in the distributing-reservoir located on the glacis, and other 
necessary repairs and improvement of the work of a small kind. 

long slope 

have been regraded and sodded. 

No operations can 


















of the large slope in front 

an appropriation for completing it is again earnestly recommended. 
The estimates for completing this work, the glacis gun-battery, and 
the North Cliff and South Clift* batteries, contemplate the following 
work not previously estimated for, viz: Constructing and laying 21 
stone platforms in place of the timber platforms now in position; lining 
with wood 14 principal magazines never yet lined; providing bonnets 
the necessary wing-w r alls for the traverses on the channel-front of 
Fort Tompkins and in the North Cliff battery; bnilding rough sea-walls 
at the foot of the exterior slopes of both the North Cliff and South Cliff 
batteries to protect them from wash, and thickening the parapets of 
these batteries. It has also been found necessary to increase the esti¬ 
mate for grading the long slope in front of Fort Tompkins, to provide 
the damage caused by exposure and delay. 

Amount (estimated) required for completing Fort Tompkins, the 
glacis gun-battery, and the North Cliff and South Cliff batteries, 
$170,000. 

No appropriation was made for the fiscal year ending Jane 30, 1878. 

Appropriation asked for next fiscal year to contiune the work, tbe glacis gun- 
battery, and the North Cliff and South Cliff' batteries..... $71 



Glacis Gum-Battery, 

Harbor , in 






Tompkins,) 
Qillmon 


Staten 







arma- 

years. Some little work yet remains to be done 
to the magazine-doors and lamp-closets. No work was done durin 
last fiscal year except to cut the grass from tbe slopes, 
damages to tbe same. 

The cost of substituting' stone for timber platforms, amounting to 
about $9,000, is included injtbe estimate for Fort Tompkins. 

No separate appropriation asked for this work. 

Glacis Mortar-Battery , (south effort on site of Fort Tompkins ,) Staten 
Island , New York Harbor , in charge of Lieut . CoL Q. A. GiUmore , Corps 
§f Engineers. —-This battery and its armament are ready lor service. 
During the past fiscal year portions of the slopes damaged by heavy 
rains have been repaired and resodded. A little work yet remains to 
be cion© upon the lamp-closets, and the principal magazine requires to 
be furred oft*. 

No appropriation asked for next fiscal year. 
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. Battery Hudson, Staten Island, New York Harbor, It,, charge of Lieut. 
Col Q. A. Qillmore, Corps of Engineers .— This work and the North Cliff 
and South Cliff* batteries occupy the slope between Fort Tompkins aid 
the water, and are able to bring a powerful Ire upon the channel lead¬ 
ing up to and through the Narrows. 

During the last fiscal year the outer traverse-rails have been laid on 
permanent platforms, Nos. 2 and 3, on the eastern face of the. battery, 
and the parapets on this, as well as on the southern face, have been 
strengthened and repaired. In the extension of the battery the earth¬ 
work of the parapet has been roughly formed. The outer iron traverse- 
rails have been laid on the five 15-inch-gun timber platforms in the ex¬ 
tension. All the earthen slopes have been kept well dressed and in a 
tolerably good state of preservation. There has been no change in the 
armament during 



No a 




was made for the fiscal 
asked for next fiscal year. 
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- Battery , {in rear of Battery Hudson extension ,) Staten 
Yorlc Harbor , in charge of Lieut. Col. Q. A. Qillmore , Corps 
,—The work necessary for the completion of this battery 
iists in constructing and laying eight timber mortar-platforms npon 
concrete foundations, now in place, in fitting up the inner magazine- 
doors and two lamp-closets. No platforms are finished. 

No appropriation was made for the fiscal year ending June 30,1878. 

Appropriation asked for next fiscal year..... $ 9 , 000 00 

North Cliff" Battery, Staten Island , New York Harbor, in charge oj 
Lieut. Col Q. A. Qillmore, Corps of Engineers. —No work beyond some 
necessary repairs was carried on at this battery during the past fiscal 
year for want of funds, and there has been no change in its armament. 

The cost of completing the battery, by substituting six stone gum- 
platforms for those of timber, constructing six stone breast-height 
walls, two bonnets on the traverses, lining the two principal magazines 
with timber, thickening the parapet, and constructing a rough sea-wall 
at the foot of the exterior slope, amounting in the aggregate to $34,700, 
is included in the estimate for fort on site of Fort Tompkins. 

No separate appropriation asked for next fiscal year. 

South Cliff Battery, Staten Island , New York Harbor, in charge of 

A. Qillmore, Corps of Engineers .— With the exception of 

was done in this battery during the past fiscal 

armament 










The cost of completing the battery in accordance with the approved 
including the thickening of the parapet, a rough sea-wall at the 
of the exterior slope, and wooden linings in the principal maga¬ 
zines, amounting in the whole to $37,100, is included in the estimate for 
fort on site of Fort Tompkins. 

No separate appropriation is asked for next fiscal year. 

f* Fort at Sandy Hook , Neie Jersey , in charge of Lieut. Cot John Newt 
Corps of Engineers, until April 21, 1877; since Illicit date in ehmrge off 
Oapt. James Mereur , Corps of Engineers. —One of the great objects of this 
work is to 'prevent the occupation of the lower bay me aa anchorage by 
tin enemy’s fleets. 

No work was done during the past year, except slight repairs to 
jetties. 

No appropriation was made for the fiscal year ending Jane 39, MOT. 

No appropriation asked for next fiscal year. 
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Fort Mifflin, Delaware River, Pennsylvania, m charge of Lieut. Col. J. 

H Kwrtst, Corps of Engineers*— .-This fort constitutes one of the inner line 

of works for the defense of Philadelphia and the naval establishment at 
jIILjii!e!iib(g:«e Island* 

Except making minor reqaisite repairs to the front dike and wall near 
main sluice during the past year, the condition of the work remains the 
sane as at the close of the previous year. No appropriation hav¬ 
ing been made for the present fiscal year, the work will continue in care 
of a fort-keeper. 

. Daring the next fiscal year it is proposed to construct the torpedo 
casemate-gallery, complete the exterior battery, construct battery north 
face of demilune, construct battery on south face main work, com¬ 
mence construction of storage.magazine exterior battery, and make nec.- 

essary repairs to dikes, roads, &c. 

No appropriation was made for the fiscal year ending Jane 30,1878. 

Appropriation asked for next fiscal year...... $75, 








Mortar-Battery at Fort Mifflin, Delaware River , Pennsylvania, in charge 
Lieut OoL J. D. Kurtz, Corps of Engineers.— No work has been done 
this battery daring the past year for the want of funds, and none is 
proposed for the present fiscal year for the same reason. 

No appropriation was made for the fiscal year ending Jane 30, 1878. 

No appropriation asked for next fiscal year. 

Site for the defenses at Red Bank, Few Jersey, in charge of Lieut Col . 

J. D. Kurts, Corps of Engineers. —‘This site is upon the New Jersey side 

~ the Delaware River, nearly opposite Fort Mifflin, and is in care 
property- keeper. 

Daring the past year material repairs have been made to the dike along 
the south boundary; the buildings and fences have received slight re¬ 
pairs. It is proposed, during the present year, to place additional rock 
revetment along the river-slope of the dike, make needed repairs to 

the buildings and fences, and exercise the usual care over the site and 
other public property. 

No appropriation has yet been made for a battery on this site. 

No appropriation asked for next fiscal year. 

Fort Delaware , Delaware River, Delaware , in charge of Lieut. Col. 

This work, situated on the Pea Patch Island, 
chain of works constituting the outer line of defense 
for the Delaware River. 

The dam ages to the southern wharf and to the dike at the south end of 
the island, caused by the severe storm of September last, have been 
repaired. It has also been found necessary to repair, temporarily, what 
remains of the old work of the upper eastern wharf, in order to protect 
it and the unfinished stone masonry of the new superstructure, until 
work is resumed. The fort and gronnds have been kept iu as good 
order as the limited means would allow. 

The work proposed for the next fiscal year is to give increased pro¬ 
tection to the magaziues, to construct torpedo-casemate, to repair tide- 
gates of ditches, southern wharf, counterscarp, temporary buildiugs,and 
bridges, and to continue superstructure of eastern wharf. 

No appropriation was made for the fiscal year ending June 30,1878. 

Appropriation asked for next fiscal year.............................. ....$75,000 00 

Battery at Finn's Point , Delaware River, New Jersey , in charge of Lieut. 
Col. J, D. Kurtz, Corps of Engineers .-— -This is a powerful earthen bar¬ 
bette battery, and forms the left of the outer line of defenses across the 
month of the Delaware River. 













REPORT OF THE CHIEF OF ENG1NEER8. 


During the year two partly constructed stone gun platforms have been 
completed; repairs to the sea-wall below the wharf have been finished, 
and a jetty has been thrown out from its southern extremity; some 
additional protection has been given to the sea-wall in front and south 
of the mortar battery; a small portion of breast-height wall has been 
repointed, and the sodded slopes of the battery have been kept in order. 

The work proposed for next fiscal year is to construct six stone gun. 

platforms and the breast.height wall in front; to build three magazines 

with their covering-traverses, and to complete the traverse of the maga. 

zine last finished; to build the passage.way from wharf through the bat¬ 

tery, and. to continue the embankment of the battery and construction 

wall. 



No appropriation was made for the fiscal year ending Jane 30 f 1878. 
Appropriation asked for next fiscal 
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work during the past 
for the present year, 
the last annual report. 

No appropriation was made for the fiscal year ending Jane 30,1878. 
No appropriation asked for next fiscal year. 
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the same 


Fort opposite Fort Delaware , Delaware shore , in charge of Lieut. Col . 

J. D . Kurtz,Corps of Engineers .—A strong earthen barbette-battery, form¬ 
ing the right of the outer line of defenses for the Delaware Elver, 
Operations at this work, beyond the care and preservation of public 
property, have been of little importance. The preparation of stone for 
the two gnn-platforms, commenced last year, has been completed, and 
the two pintle-stones have been set. Some repairs have been made to 
the dike on the river front. 

During the next fiscal year, if funds are provided, it is proposed to 
construct six gun-platforms with the breast-height wall in front, and to 
finish the two already commenced ; to build three magazines with their 
covering-traverses; to complete torpedo-cable gallery, aud to continue 
the embankment of the gallery. 

No appropriation was made for the fiscal year ending June 30,1878. 

Appropriation asked for next fiscal year ...... $75, 000 

Mortar Bat 









raised 




near 

Engineers , 

have been completed; the coverin 

height, 
terre-plein. 

funds are provided, to finish this work by constructing the magazine on 
the right, completing the parapet and traverses, and laying platforms 
for six mortars. 

* 

No appropriation was made for the fiscal year ending Jane 30, 1878. 

No appropriation asked for next fiscal year. 

Fort McHenry , Baltimore Harbor , Maryland , in charge of Maj. William 
P. Craighill , Corps of Engineers .—This fort for part of the inner line 
of defeuse for Baltimore and its dependent interests, and commands 
with its fire the interior waters of the harbor aud the channel of ap¬ 
proach thereto, in which latter a depth of 24 feet exists at mean low 
water. 

• The Importance of this site has been set forth in previous annual 
reports. While the old fort (proper) has become almost useless as a 
defensive work, the water-front should still be occupied by a battery of 
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heavy guns mounted behiud a sand parapet of the most approved 
model! and provided with boom proof cover for ammunition and gun¬ 
ners. Snell a battery is in course of construction. The condition in 
which this battery stood June 30, 18715, is given in the last annual 
report 

At the end of June, 1876, the appropriation of $ 10,000 which was 
made February 10,11875, was very nearly exhausted; so nearly, that oil 
the 8th of July, 1876, all work upon the exterior battery was suspended 
for want of funds, and the store-houses and other public property were 
placed in charge of a watchman. 

The few days at the beginning of the fiscal year were devoted to the 

regrading of the terre. plein, and the placing of soil upon the slopes in 

rear of the battery to secure a growth of grass. 

the fiscal year ending June 
have been confined to some 








sire repairs to tbe wharf and the sea-wall about the site, 

damaged by the severe storm of the 17th and 18th of September, 
One hundred aud twenty linear feet of tbe superstructure of the 

wharf at the shore end were carried away, leaving the piles and the 
head of the wharf intact. This superstructure was replaced during the 
month of October. 

The sea-wall about the site was badly shaken up, especially on the 
most exposed, (south} face. .Repairs as extensive as funds would allow 
were made upon the wall during October and November, 1876. 

At the close of November all the portable property pertaining to the 
work waii moved to and stored at Fort Carroll, and the services of a 
watchman have sine© been dispensed with. 

The sum of $50,000 is asked for the next fiscal year, which would 
nearly complete the parapet and terre-piein, including the magazines, 
hot not the gun-platforms, which it is not deemed expedient to put down 
until after the embankments become well consolidated, on account of 
the unstable nature x>f the subsoil. 

No Appropriation was made for the fiscal year ending Jane 30, 1878. 

Appropriation asked for next fiscal year. .... $50,000 00 

^ Fort Carroll , Baltimore Harbor , Maryland, in charge of Maj. William 

P* CraighiU , Corps of Engineers. .—This for is situated upon 



regard to economy, has not yet been determined. 

During the past year nothing has been done but what was necessary 
for preservation and care of property. This work consisted of repairs 
to fences and temporary wooden roofs over the masonry, which were 
damaged by high winds and heavy seas. The severe storm of Septem¬ 
ber 17-18 entirely broke up tbe wooden cover in front of the 15-inch gun 
at the southwest salient, the high fence at the open (south) face was 
moved bodily inward, and about 20 linear feet of roofing destroyed. 
These damages were all repaired during the month of September. Sub¬ 
sequent storms having occasionally caused damage calling for frequent 
repairs, particularly to the roofs, it was determined to repair the latter 
thoroughly, putting in new rafters to replace the old ones which had 
become decayed- This was all accomplished during the month of June, 
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1877. There has been no change iu the armament since the last annual 
report. 

No appropriation was made for (he fiscal year ending June 30, 1878. 

No appropriation .asked for next fiscal year. 

Obstructions of the Potomac , in charge of Maj. William P. CraighW , 
Corps of Engineers. —The material pertaining to these floating obstruc¬ 
tions has continued in store at. Fort Foote, in charge of a watchman. 
The timber portion of it has decayed very much, and is rapidly deterio¬ 
rating in value. 

An inspection of the bnilding in which these obstructions are stored 
was made in October, 1876. It disclosed the necessity of repairing the 
pile foundation on which the building rests, and the reoairs were at once 

The piles were thoroughly braced, and 

piles which were 
River , 


of the channel of approach by water to Alexandria, Washington, and 
Georgetown. The site is high, commanding, and unusually favorable. 

During the past fiscal year, for want of funds, nothing was attempted 
except some repairs of a limited extent. In October last the boundary 
lines of the site were ran, and the corners marked with stone monu¬ 
ments with the letters U. S. inscribed thereon. 

In June, 1877, two of the new front pintle 15-inch gun-platforms were 
provided with traverse-circles, and a temporary wooden breast-height 
built iu front of them. 

Attention is again urgently invited to the fact that the unfinished 
condition of this fort mast render it liable to certain injury and deterio¬ 
ration, and to care for the work already done the modification of the 
main fort should be completed as soon jaw possible. Appropriation for 
this pnrpose is important. 

No appropriation was made for the fiscal year ending June 30,1878. 

Appropriation asked for next fiscal year..... 














...... $50,000 (Ml 

Fort Washington, Potomac River , Maryland, in charge of Maj* William 
P. Craighill , Corps of Engineers .—This fort occupies a very important 
position on the outer line of defense of the cities of Alexandria, Wash- 

dependent interests. The site is an 
, but the line requires strengthening by the 
guns of the heaviest caliber, for which the old 

been no specific appropriation for this work 
during the past fiscal year have been confined to the general 

the property; to repairs of a limited extent 
wharf, to the bridge at main sally-port, and to the fences on and about 
the site, and to ruuning out and marking the boundary-lines of the ter¬ 
ritory purchased and lidded to the site by the United States in 1875. 

At the beginning of the fiscal year repairs upon the wharf were in 
progress. These repairs were completed in July, 1876. 

Eighty linear feet of the crib-work on the south side of the wharf 
were replaced, and four uew fender-piles were driven at the head of tin© 
wharf. The bridge at the main sally-port was strengthened in March, 
last by putting in uew stringers and planks. 

During March and April last the fences along the road through the 
new purchase as well as along* the adjacent farms, were put in good con¬ 
dition. 

In November, 1876, the boundary-lines of the new purchase were run. 
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ami the comers marked with stone monuments with the letters U. S. in¬ 
scribed thereon. 

A revised project of defense for the site has been prepared and is now 
being considered by the Board of Engineers for Fortifications. While 
this til unfinished, no estimate for the completion of the work can be 
made. 

Attention is again pressing!}* invited to the need of the appropriation 
asked for this fort. The portion of the work began should be finished. 
It is daily suffering Serious injury and deterioration, owing to its incom¬ 
plete state. Xo change in arinameut since last annual report. 

No appropriation was made for the fiscal year ending June 30,1878. 
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Fart Monroe , Old Point 

>. A . Gillmore , Corp , 
upies an important position 
he navy-yani at Portsmouth, 

past fiscal year, 
cept what was necessary for the 

breakwater damaged by 

been repaired, and backed with sand and rubble-stones 
length, (606 feet.) 

The changes in the armament of the work comprise the dismounting 
of lt)inch Rodman gans from platforms 87, 3S, 80, and 93, and 100- 

ponnder Parrott rifles from platforms 01., 92, and 04, and the mounting 

of 8-inch converted rifle-guos on platforms 91, 02, 03, and 94, and 100- 
ponnder Parrott rifles on platforms 87, 88, and 80. An increase of 
$5,000 in the amount previously estimated for completing the 
be required for placing bonnets on the traverses and increasing the 
length of breast-height walls in the redoubt and place of arms. 

No appropriation was mad© for the fiscal year ending Jon© 30, 1878. 

Appropriation asked for next fiscal year............. ....$75,000 00 

Artesian well at Fot . t Monroe, Virginia , temporarily in charge of Lieut. 

Col Q, A . Gillmore, Corps of Egineers. .Xo work was done during the 

last fiscal year, and none is contemplated during the present fiscal year 
for want of funds. The inadequate and uncertain supply of water at 

Fort Monroe is an evil which, it is conceded ou all sides, may at an 

the well is 

provision be made to increase 

death to 1.200. or even to 1,300 feet, before abandoning the project 
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No appropriation waa 
Appropriation asked 

Roads , Virginia, temporarily in charge of Lieut . 
Col Q. A. Gillmore , Corps of Engineers .—This casemated fortification 
nnitefc ftith Fort Monroe in closing the passage to Hampton Roads, 
crossing its fire with the guns of that fort. 

Until approved projects for its completion are devised no farther work 
is contemplated than is necessary to preserve it from injury. Fifty-two 
iron-throated casemates of the first tier are ready for guns, and in an 
emergency several 15-inch guns could be advantageously and promptly 
mouuted in barbette. 

No appropriation was made for the fiscal year eliding June 30, 1878. 

No appropriation asked for next fiscal year. 

Fort A aeon, Beaufort Harbor, North Carolina, in charge of Lieut . Col . 
Q-A. Gillmore, Corps of Engineers. —This work is situated at the mouth 
of the harbor and defends the principal entrance thereto. 

2B Coo 
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The subject of the modification of this work is still under considers 
tion. 

During the past fiscal year monthly measurements have been made of 
the position of the shore-line in the vicinity of the wharf. 

So material change has occurred on this side of the beach. Serious 
encroachments were made on the shore-line of the south side during a 
storm on the 17th September, 1876, the four spur jetties having been 
laid bare and the sand-hills in rear of them along the beach having been 
washed away. Under the action of the jetties the shore-1 iue is rnakin 
out to its former position. 

No appropriation was made for the fiscal year ending Jnue 30, 

No appropriation asked for next fiscal year. 
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garrison, nor quarters for a garrison, 


No appropriation was made for the fiscal year 
No appropriation asked for next fiscal year. 
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Fort Moultrie, Charleston Harbor, South Carolina, in charge of Lieut 
Cot Q, A. Oillmore , Corps of Engineers. —This work Is situated on Sulli¬ 
van Island, and defends the principal entrance to the harbor of Charles¬ 
ton. 

No work was (lone during the last fiscal year, except for the general 
preservation and repair of the work. Eight platforms, one permanent 
and seven timber, are in readiness for, but not occupied by, heavy guns. 
Four mortars are mounted in rear of the fort. The laying of the two 
timber platforms now on hand, in place of those now occupied by light 
guns, will complete the preparations for arming this work. 

Estimated cost of completing the work, (including bonnets on the 
traverses, a soldiers’ latrine, and draining the parade, not embraced in 
former estimate,) §89,000. 


No appropriation was made for the fiscal 
Appropriation asked for next fiscal year 
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year, except the storing of the timbers of platforms 9 and 10, the repair¬ 
ing of damage to slopes, caused by the severe storm of April 13, 1877, 
and the erection of a small breakwater on the old wharf opposite gorge 
front. One timber and three permanent platforms for heavy guns are 
ready, but not occupied. The replacing of the two platforms 9 and 10, 
now occupied by light guns, by heavy timber platforms, would make the 
work ready for its armament. The eleven casemates on northeast front 
are armed. The eight casemates on northwest front are now ready for 
their guns, except traverse circles. To the estimates for completing 
this work given in the last annual report there should be added the cost 
of putting bonnets on the traverses, arranging a room for torpedo 
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defense, and repairing and extending the existing wharf. With these 
additions the estimated cost of completing: the work is $82,000. 

No appropriation was made for the fiscal year ending Jnn© 30, 1878. 

Appropriation asked for next fiscal year.$50,000 00 


Fort Johnson, Charleston Harbor , South Carolina , in charge of Lieut . 
Col Q. L Gillmore , Corps of Engineers. —This fort, situated on Janies 
island, is one of the works in the system of defense of Charleston 
Hirbor. 


No tip were carried on at this work daring the past fiscal year. 

llc> approved project for reconstructing this old work coin 
making of it a battery for eight pieces of heavy ordnance, four mortars, 

and four guns. Its commencement and completion daring the next 



Four 13*inch mortar 



are 





Castle Pinckney , Charleston Harbor , South Carolina , in charge of Lieut . 
Col Q. A . Gillmore , Corps of Engineers. —This work, situated ou au 
island near the city of Charleston, is one of the works in the system of 
defense of the harbor. 

No operations were carried on at this work during the past fiscal year. 
An appropriation is required to adapt it to the reception of 10*inch 
smooth-bore gnus or corresponding rifles, to be mounted in barbette. 

No appropriation wm made for the fiscal year ending Jon© 30, 1878. 

No appropriation asked for next fiscal year. 

Fort Jackson , Savannah River* Georgia , in charge of Lieut Col. Q. A. 
Gillmore, Corps of Engineers. —This work, situated about four miles from 
the city of Savannah, forms the inner line of defense for that city. 

No operations were carried on daring the past fiscal year. Five guns 

are in position, but- they are not of the calibers contemplated in the 
approved project, and cannot be efficiently served without a completion 
of the work. Estimated cost of completing the work, including repairs 
to wharf, $10,000. 


No appropriation was made for the fiscal year 
Appropriation asked for next fiscal year.. 




• « »' 'Dill' lift 




except the cleaning out of the drains in the vicinity of the fort and 
catting the grass from the slopes. Five timber platforms are now in 
readiness for, but not occupied by, heavy guns in the demilune. 

Estimated cost of completing the work, including bonnets on the 
traverses, permanent platforms, and soldiers’ latrine, $256,000. 

No appropriation was made for the fiscal year ending June 30,1878. 

Appropriation asked for next fiscal year... $75,000 00 

Few Fort on Tybee Island , mouth of Savannah River , Georgia , in charge 

of Lieut. Col . Q.A. Gillmore , Corps of . Engineers. —Plans for the defensive 

works to be constructed on the north point of Tybee Island have been 
completed, and it is proposed to commence their construction whenever 
foods are available. 

No appropriation for the work has yet been mule. 

No appropriation asked for next fiscal year. 
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Fort Clinch, Amelia Island, Florida, in charge of Lieut. Col. Q. A. Gill- 
more y Corps of Engineers. —This work defends the entrance in to Comb i- 
land Sound,'and Is in an unfinished condition. 

The slate roof of the brick barracks inside the fort was repaired during 
the past fiscal year. No other operations have been carried on during 
the year, the project for the modification of the work being still under 
consideration. 

No appropriation was made for the fiscal year endiDg June 30,1878. 

No appropriation asked for next fiscal year. 

Fort Marfony Saint Augustine , Florida, in charge of Lieut . Col. Q. A. 
Gillmore , Corps of Engineers .— This work defends the harbor and city of 
Saint Augustine. 

During the past fiscal year the only work done was to repair the tem¬ 


porary roof erected over 










hundred years. Hi is built of coquina—a natural shell.concrete found 

in the vicinity. No money has been expended by the United States for 
the maintenance of the work, or in arresting the progress of ordinary 
deterioration and decay, for the reason, doubtless, that tbe water- 
battery, constructed in 1842-’ 43, will, if suitably armed, furnish*a suffi¬ 
cient defense for this locality. 

No appropriation is asked for this work. 


For . t Taylor and batteries. Key West, Florida, is charge of Maj. Jared 

A. Smith, Corps of Engineers, until December 16, 1876; since that date in 
charge of Capt. W . R. Heuer, Corps of Engineers .— This work is for the 
defense of the important harbor of Key West. 

During tbe past fiscal year operations were restricted to caring lor 
the public property and buildings, and repairing such damages as were 
caused by the hurricane of October, 1876. 

No appropriation was made for the fiscal year ending June 30, 1878....... 

Appropriation asked for next fiscal year..... $75,000 00 


Fort Jefferson, Garden Key, Tortugas, Florida, 
A. Smith, Corps of Engineers, until December 16, 



y 



arge of Maj. Jared 
; since that date in 






No appropriation was 


property and 




i made for the fiscal 
for next fiscal year. 
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Fort PicJcens, Pensacola Harbor, Florida, in charge of Capt. A . K. I>am m 
rell, Corps of Engineers .—This work, with Fort Barrancas and the pro¬ 
posed new batteries near the site of Fort McRee, constitute the defenses 
to the town and harbor of Pensacola, and to the navy-yard at Warring¬ 
ton. 

During the past year, the modifications on bastion D were completed, 
and some repairs made to terre-plein, stairs, berates, artci water con¬ 
ductors, when work under special appropriation was suspended. Oper¬ 
ations during tbe present fiscal year will be confined to ordinary repairs, 
and care and preservation of the public property. 

No appropriation was made for the fiscal year ending June 30, 1878. 

Appropriation asked for next fiscal year .............. ... 5*5,000 00 
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Mori Barrancm and redoubt , Pensacola Harbor, Florida , in charge 
Capt. A. X Damrelh Corps of Engineers. —No changes have been made 
in this work daring the last fiscal year, operations haring been restricted 
to those necessary for the proper care and preservation of the property. 
No operation* are proposed for nest fiscal year. 

No ppropriatkm was made for tine fiscal year ending Jane 30,1876. 

No appropriation asked for next fiscal year. 

i 

Fort McRee , Pensacola Harbor , Florida , in charge of CapU A. X Dam- 
rell , Corjw 0 / Engineers. —The condition of this work is about the same 
as at the date of the last annual report. 

If any appropriation is made for the fiscal year ending Jane 30, 1379, 

expend it in the prosecution of work on the batteries 
Board of Engineers for Fortifications, June 6, 1374. 

appropriation was 
Appropriation asked for next 
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Fort Morgan , eastern entrance to Mobile Bay , Alabama, in 
Capt A. X Damrell, Corps of Engineers .—This work, with 
ou the western side of the entrance, forms the outer line of defen 

and city of Mobile. 

The amount allotted this work from the appropriation for preservation 
and repair of fortifications was expended on the slopes, tecre-plein, main 
draiQ, and minor repairs of the fort. 

The sum of $27,000 having been allotted from the appropriation feir 
contingencies of fortifications for the extension of the sea-wall to pre¬ 
vent farther destruction of the site of the fort, preparations for the 
prosecution of this work were at mm made, and in May, 1377, the con¬ 
struction of the coffer-dam, for 750 feet of wall, was commenced. All 
the main piles are driven, capping and stringers bolted on, and 450 feet 
of sheet-piling set in place. 

It is contemplated to complete the construction of the sea-wall during 
the present working season, and make ordinary repairs to the fort, and 
take proper care of public property during the fiscal year. 

No appropriation was made for the fiscal year ending Jane 30,1876, 

Appropriation ashed for next fiscal year.....$75,000 00 

Fort Gaines, Dauphin Island , Mobile Bay , Alabama , in charge of Capt. 

Corp f of Engineers. —Operations during the year were 
general repairs to fort-keeper’s and ordnance sergeant’s 

brush-apron aud jetty, to prevent 
beach, and consequent 








No appropriation was made for the fiscal 
Appropriation asked for next fiscal year . 
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$50 



on Ship Island, coast of Mississippi, in charge of Capt. A. X Dam - 
fell, Corps of Engineers. —This work affords shelter to light-draught ves¬ 
sels moving in Mississippi Sound. 

Daring the pfist year such small repairs as were most pressing y 
needed were made upon the work, store-rooms, and quarters. 

No appropriation wa« mads for the fiscal year ending June 30,1876. 

No appropriation aaked for next fiscal year. 

Fort Bike , Rigolets Pass , Louisiana, in charge of Capt . C. W. Hotcell, 
Corps of Engineers. —This work commands the passage by vessels draw¬ 
ing 7 feet or less, through the Rigolets into Lake Pontchartrain, and to 
the wharves on the lake front; of New Orleans, Projects for its modi¬ 
fication, in accordance with the approved system, were approved In. 1870, 
and detailed estimates of the cost of the proposed modifications made. 
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Boring the past fiscal year operations have been confined to neces¬ 
sary repairs for the preservation of the work. 

No appropriation was made forilthe fiscal year ending; Jane 30, 1878. 

No appropriation asked for next fiscal year. 

Fort Macomb, Chef Menteur .Piatt, Louisiana) in charge of Capt (I If, 

Howell) Corps of Engineers .This work win till© passage by ves¬ 

sels drawing 4£ feet or less, through the Bpyou Chef Menteur, into Lake 
Pontchartrain, and the road along Gentilly Ridge, to the city of New 
Orleans. 

During the past fiscal year operations have been limited to repairs 
necessary for the preservation of the work. 

No appropriation was made for the fiscal year ending June 30, 1878. 

No appropriation asked for next fiscal year. 


Louisiana 
work is 


ii, v 

During the year work was confined 

preservation 








No appropriation was made for the fiscal year 
No appropriation asked for next fiscal year. 





Battery Bienvenu e, Lake Borgr ?, Louisiana^ in charge of Capt . 

Howell) Corps of Engineers .—This battery is situated at the junction of 
two branches of the Bayou Bieuvenue, about three miles from its mouth. 

During the year operations were limited to the care and preservation 
of the work. 

This work has no armament; the parade is flooded by high tides and 

storms; what remains of the buildings will stand, it is thought, for year.s 

without material injury, and the cost of caring for the work seems greater 
than warranted by its present value. 

No appropriation was made for the fiscal year ending June 30,1878. • 

No appropriation asked for next fiscal year. 



Tower at Proctorsville) Lake Borgnej Louisiana) in charge of Capt . 

W. Howell) Corps of Engineers .— No work was done during the past 

ear beyond that required for care of the work. 

The work is unfinished, unarmed, and of obsolete construction. 

No appropriation was made for the fiscal year ending June 30, 1878. 

No appropriation asked*for next fiscal year. 




proaches to New Orleans. 


Operations during the past fiscal year were confined to the care aud 
preservation of the work. 

No appropriation was made for the fiscal year eudiug June 30,1878. 

Appropriation asked for next fiscal year...... $*25,000 00 

Fort Saint Philip , Mississippi River) Louisiana) in charge of Capt . CL 
W, Howell) Corps of Engineers. —During the past fiscal year no work 
was performed beyond that necessary for the care aud preservation of 
the work. 


No appropriation was made for the fiscal year ending June 30, 1878. 

Appropriation asked for uext fiscal year,................................. $25, OOO 00 

Fort Livingston , Bara aria Bay, Louisiana) in charge of Capt CL If, 
Howell , Coips of Engineers .— This barbette work is situated on the west- 
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era end of Grand Terre Island, at tbe entrance to Barataria Bay. It 
guards the only approach to New Orleans by vessels drawing 7 feet or 
less, available on the west side of the Mississippi River. It also secures 

a safe anchorage and harbor of refuge for our light.draught coasters in 

time of war. 

Operations during the past fiscal year were confined to tin e care and 
preservation of the work. 

No appropriation was made for tbe fiscal year ending June 30, 1876. 

No appropriation asked for next fiscal year. 

Fort at Fort Point , entrance to San Francisco Harbor, California, in 

charge of Lieut. Col . C. 8 . Stewart, Corps of Engineers. — This is one of the 
principal works for the defense of the entrance to the harbor of 
Francisco, through tbe Golden Gate, the approaches to this 

inner waters of this passage, 
operations have been carried on 

for the proper care and pr 
barbette earthen batteries connected 
mncn m the same condition they were at the date of 
report. To complete these batteries to receive their armament, it will 
require at least $100,000. There have been no chauges of armament 
during the year. 

No appropriation was made for tbe fiscal year ending Jane 30, 1878. 

Appropriation asked for next fiscal year.. $100,000 00 

Fort at Lime Point , San Francisco Harbor , California , in charge of 
Maj . George H. Mendell , Corps of Engineers. —This fort, with its detached 
earthen barbette works, at Point Oavallo, Lime Point Ridge, aud Grav¬ 
elly Beach, constitute tbe defenses of the entrance to the harbor of San 
Francisco on the northern shore of the Goldeu Gate. 

No work has 'been done on these batteries during the past year. The 
property hsp been under the charge of fort-keepers. The condition of 
the works is good. In order to complete these batteries, it will be 
necessary to build 22 gun-platforms and 7 breast-height walls. 

No appropriation was made for tbe fiscal year ending Jane 30, 1878. 

Appropriation asked for next fiscal year...... $80.000 00 





Fort on Alcatraz Island , San Francisco Harbor , California , in charge 
Maj . George H. Mendell , Corps of Engineers .— This work occupies a 
valuable position for the defense of the entrance to and the inner 
waters of the harbor of San Francisco, covering the whole of a rocky 






sufficient to secure it 
inception, consisted 
guns. 

All the work accomplished during the past fiscal year was done by 
the prisoners, from whom 3,027 days’ labor was secured. This labor 
was applied in great part to excavation of the parade at the southern 
end of the island, of which 5,368 cubic yards were taken out. Magazine 
P was covered with earth, it's floor asphalted, and the gutters in the 
passage-way concreted. Tbe prisoners were withdrawn iu March. The 
works are in good condition. No changes have taken place in the 
armament during the year, nor in the number of platforms ready for 
service. 

No appropriation was made for tbe fiscal year ending June 30, 1878. 

Appropriation asked for next fiscal year................................. $50,000 00 

Batteries at Point San Jo si, San Francisco Harbor . California, in 
ckarge of Lieat. Col. C. S. Stewart, Corps of Engineers .—These temporary 
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batteries are in an unserviceable condition. The timber platforms and 
revetments and timbers of the magazines ai# rotten and faffing to 
pieces. No work waa, done daring the ppst fiiieaj yea?, and nope is con¬ 
templated during the present year, excepting repairs' necessary for 1 
tice*firing. 

Batter ie< on Angel Island, San Francisco Harbor , California , in charge 
of Lieut Col . C. 8* Stewart , Corps of Engineers. —These three temporary 
earth-works, constructed daring the late war, are essentially unservice¬ 
able. The platforms are decayed, and most of the carriages have been 
condemned. It is not intended to commence the construction of bat¬ 
teries of a permanent character projected to replace them until gaofe 

exterior line of defense are 






Fort at 
of Engineers. 

bay and 




California , in 
work is situ 
of San 








There having been no special appropriation for this work, it ha 

year been cared for by a watchmau. The property 
as good condition as can be expected under the circumstances. 

estimated that it will require at least $130,000 to complete the w 

No appropriation was made for the fiscal year ending June 30 } 1878. 

Appropriation asked for next fiscal year...$50, 000 




Defenses at the mouth of the Columbia River , Oregon , in charge of Maj. 
John M. Wilson , Corps of Engineers.— The defenses consist of Foot Ste¬ 
vens, Point Adams, Oregon, on, the south side, and Fort Ganby, 
Hancock, Washington Territory, ou the north side of the entrance to tlie 
river. These works are earthen barbette batteries, and constitute the 
only defenses of the mouth of the Columbia Eiver. 

JForit Canty.—The three batteries require extensive repairs; two of the 
magazines are entirely in ruins, and the third needs 'repairs.; the. 
wooden revetments and platforms are rapidly decaying: the roads lead¬ 
ing to the batteries should be repaired. No work has been done during 
the past fiscal year for want of funds. 

Fort Stevens. —All the platforms, except that of the 15-inch gun, are 
decayed and should be renewed ; the drainage of the ditch re- 

j . * ... M, , Ml . 8S| 






In order to preserve the site of this work, upon which the sea, was 

a revetment of stone and brush about one thousand 
feet long was constructed where the erosion was making the most pro 
ressg its success cannot be determined until the fall gales commence. 

Surveys have been made of Sand Island, Clatsop Spit, and the Swash 
Channel, and charts prepared. 

*- e 

No appropriation was made for the fecal year ending. Jane 30, 1878, 

Appropriation asked for next fiscal year.... 1 ... $30,000 00 


BOARDS OF ENGINEERS 


The Board of Engineers for Fortifications , stationed in New York City, 
consisting of Col. J. G. Barnard, Col. Z. B. Tower, and Lieut, Col. EL G. 
Wright, and, for the time being, the officer in charge of the defenses 
under consideration, has, during the past fiscal year, been chiefly en- 
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ga ed upon project of Beverly J^onnon for a counter ise battery; upon 

q% practical benefits c^P^oted to be realized from the labors ijf 
bpa^rd appointed to test iron, steel, ajad other metals; upon question 
^ iliiie • erfoUpa of me proposed colossal statue of Liberty within 
ijy wortf, oiei Bedipe’s Island, New 1(of:lfc Harbor, will seriously inter- 
' with the defense of the position; upon 'design of Herr Krupp for 
a muzzle pj *otiug gun ; nppn Lieutenant Bufiiiers translation of paper 
on‘ u Armored 'turrets; 77 nppn question of modificat ion or amendment to 
“Bill to'provide for the more thorough, investigation, by a bovd of'en¬ 
gineer officers, of accidents on railroads, 79 
During the year the board has also prepared plans for the modifica¬ 
tion of Fort Clinch, Fernandina Harbpr, Florida, with* estimates 
same; has had under consideration the fortification of the entrant 

aine, by way of Hussey’s Sound; designing and 
paring plans or oai teries for the occupation of Cow Island, the 
east portion 
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These plans are well advanced. 

The board has also under investigation the modification of exterior 
batteries at Fort Washington, Maryland, plans of which are progressing 
well, 

The study of the question of the application of casemate-shiiilda to 
Fprt Schuyler, with a view to the eventual introduction of the largest 
possible guns into these casemates, has occupied the attention of the 
board, as Veil as the study and investigation of the subject of redoubts 
cur keeps for the defense of isolated batteries, pf which so many have 
been designed, at positions too remote from forts to derive any protec¬ 
tion from them* 

The question of building a large storage magazine in Fort Delaware, 

and proposed methods of giving security to magazines already con. 

structed, are still under consideration. The defense of San Francisco 
Harbor by torpedoes is also under study. 

TOEPEDO DEFE 


The report of the 

in connection with which Maj. H. L. A 
experiments, depot and 
her, is substantially 




ess. mafia in torpedo defense, 
bot, in charge of the torpedo 

illets Point, is a mem- 




The trials designed to develop the best system for thp torpedo defense 
Qf the sea-coast of the United States have been continued at Willets 
Point during the past year, use being made as heretofore of the engineer 
troops, fpr their instruction, and to avoid the expense of hired labor- 
'Che following is a summary of the work done: 

Submerged ring,— .Sixty-nine shots have been fired in the submerged. 

ring apd the indications of the pressure-gauges carefully recorded. 
'Chose investigations were directed to determining— 
h The effect of long storage upon dynamite supplied- by the manufoet- 
iring companies. Samples received at different dates during the 
foreyeap were tried and found to ppssess identical strength with that 
pwly maefo ^Repeated freezing and thawing apparently had caused no 
deterioration 

2. The influence of variation in strength of case upon work utilized. 
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As might be foreseen, there is a striking difference in this respect be¬ 
tween gunpowder and dynamite. With the former the time needed for 
complete combustion is sensible, and if the case gives way before the 
burning is complete, loss necessarily results. The latter detonates in¬ 
stantly, and consequently all work expended in rupturing the case is 
subtracted from that registered upon the gauges. A thiq rubber bag 
developed the maximum indications, and a stout wooden envelope the 
minimum. The latter was reduced to what resembled saw-dust. 

3. The effect of an air-chamber in the case, with dynamite. Within 
the usual limits of practice, and for a suitable head of water, no loss of 
power is indicated. 

4. The comparative strength, as 
and wet granulated gun cotton 

3 the former i 


with dynamite, of wet disk 
Vulca n powder. For 
stronger. 

correction is required for sli 
to the head of the gauge 
limits of practice. 


variations in the length of 

to be necessary within 

6. The effect of successive shots upon the same lead cylinders, 
interesting results, not necessary to discuss here, were obtained. 

Torpedo target .—In continuation of former trials, a charge of 200 pounds 
of dynamite was exploded, by which the target was sent to the bottom 
much shattered in bolts and braces and badly crack in some of the 
plates. The blow was not destructive, and repairs have been made in 
preparation for a final shot, which will be fired during the present 
summer. 

Torpedo materiel .—The experiments to test, practically, the strength 
and endurance of the service patterns of torpedo materiel have been 
continued. 

A cut-off box was left in position for six months, under a head of 80 
feet of water, without developing any tendency to leakage around the 

iusulated wires. 

The new model spherical torpedo, 32 inches in diameter, proves to be 
quite uninjured by the explosion of 100 pounds of dynamite at a hori¬ 
zontal distance of oO feet; the submergence being 9 feet in 21 feet of 
water. 

For resisting the blows of passing vessels this model has shown satis¬ 
factory endurance; one being struck eleven times, fire blows being by 
largest class of sound steamers, before beginnin 

The circuit 
100 pounds of 








Against long exposure to the corroding effects of sea-water and the 
influence of tidal currents and waves, the material seems to be well pro¬ 
portioned ; the only part showing weakness after a continuous trial of 
three years in the channel at fillets Point being the wire mooring-rope, 
which it was necessary to replace in about eighteen months. 

Experiments with the electric light have been continued, and are still 
in progress. They have included a laborious series of battery measure¬ 
ments to determine the best pattern of voltaic ceil for use in service, 
should that generator of electricity be preferred. 

The multiple cable laid between Will©ts Point and Fort Schuyler has 
remained in working order, although severely strained by an anchor in 
November last. The repeated injuries of this nature which the cable 
has received have caused* a bad fault in one of the seven cores and 
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moderate leakage iu two of the others, all of which it is proposed to 
repair during: the summer. 

Major Abbot is now engaged in working out the details of a new 
variety of self-acting contact torpedo, which promises to possess impor¬ 
tant advantages. Although the employment of this class of torped 
will be much restricted by the necessity of providing for the safe passage 
of oar own vessels, it is desirable to decide upon au approved pattern 
for use in possible contingencies, and for this reason the subject has 
received attention. 

Reduction of data .—A large collection of data has accnmulated during 
the series of torpedo trials since the year 1869, which it is desirable to 
put iu form for use. This work has necessarily been deferred partly 
because of the incomplete state of the investigations and 
the more urgent demand for a torpedo manual has rendered it lmnossi 
ble for Major Abbot to give the subject the necessary attention 
Daring the past year, however, the Hell Gate current data 

selection of suitable sizes of buoyant 
tidal currents and depths observed 




analyzed sufficiently to 






The torpedo manual will consist of three parts, of which the first and 
second are chiefly iu type, while much progress has been made on the 
third. It is hoped that the final reduction of data will be begun during 
the coming year. 


RECOMMENDATIONS, 




The present condition of our preparations for defending the sea-coast 
with torpedoes is briefly as follows: The several important harbors 
have been carefully studied, and for most of them detailed plans hav 

Casemates for the reception of the cables in a manner 

to render them secure against bombardment, and to safely opera the 
system, have been projected, and several of them constructed. Consid¬ 
erable supplies of apparatus*and of torpedo insulated cable are accumu¬ 
lated at the Willet8 Point depot ieady for service. The needful data 
for increasing these supplies in a judicious and economical manner have 
been obtained. The board therefore recommends: 

1. That snecial appropriations be asked for 





























an appropriation 

purchase of torpedo materiel uot ea 
continuation of torpedo trials, and 
engineer troops in the details of this service. 

3. That the authorized number of these troops (now only 200) be in¬ 
creased to 520 men, and a provision,inserted in the law requiring them 
to be thoroughly trained in the use of torpedoes for harbor defense. 
The* number of engineer troops now authorized by law is 752, but the 
successive reductions of the Army have caused the limit of 200 men to 
be prescribed in existing orders. This number is outirely insufficient, 
and the board has again placed on record its opinion that though the 
system be perfect, and the supply of materiel ample, failure in time of 
war will be mows than probable unless this vitally important matter re¬ 
ceives attention in time of peace. Special and long-continued training 
is absolutely essential to efficiency in this new and exacting branch ot 
warfare. The duties of the engineer troops iu bridge buildiug and mili¬ 
tary mining on laud, and the higher degree of intelligence required as a 

■ 
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condition of tbeir enlistment, render them specially fitted for the work 
of torpedo service; and it is believed that if the matter were properly 
understood any needful provisions would be made by Congress as a 
measure of true economy and necessity. 


The Bom . d of Engineers . for the Pacific coast during the past fiscal 

year has consisted of Lieut. Ceil, B. 8. Alexander, Lieut. Col. C. S. 
Stewart, Lieut. Col. R. 8„ Williamson, and Maj. George B. Mendel], 
with First Lieut. John EL Weeden recorder, until his death, January 
29, 1877, and First Lieut. A. H. Paysou recorder from March 20,1877, 
to date. 


During the 



year the board has 




estimates 



cost 



reported upon exami- 




mates of the cost of the same; consideration of the encroachments of 
the sea and of the Columbia River on the shore of Point Adams, Oregon, 
threatening the site of Fort Stevens; aud consideration of the repairs 
of battery at Point San Jose, San Francisco Bay. 




ENGINEERS 







Maj. Henry 



Qimth 


Harbor < 




14 


T* 1 



'lift*' 





The strength of the Battalion of Engineers on June 30,1877, was four¬ 
teen commissioned officers and two hundred enlisted men, the reduction 
to this standard being effected on the 15th of June by the summary 

discharge of eighteen men. 

The companies are stationed and commanded as follows : At Willets 
Point, New York Harbor, Company A, Capt. Thomas H. Handbnry; 
Company B, Capt. A. M. Miller; Company C, Capt. W. R. Livermore; 
Company D, (skeleton organization,) First Lieut. B. D. Greene. At 
West Point, N. Y., Company E, Captain O. H. Ernst, also instructor 
in practical engineering and ex-officio member of the academic board. 
Detachments have served as follows: Department of Dakota, two 







one 


The battalion also furnished the guard during the final operations at 
the Hallet’s Point (Hell Gate) explosion. Three officers were detached 
for temporary duty on the survey of the Union Pacific and Central 
Pacific Railways. 

Recruiting has been discontinued, except in the case of re-enlistments 
and to ill vacancies in the company stationed at West Point. 

The following table exhibits a synopsis of the recruiting service and 
of desertions from June 30, 1865, to June 30, 1877, a period of twelve 
years, beginning with the close of the war. 
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Daring the third quarter of 1865-’7i.. 

Daring the fourth quarter of 1865-*71. 

Daring the first quarter of 1866-’7*2 .. 

During the second quarter of 1866- 72 
Daring the third quarter of 1872 ..... 
During the fourth quarter of 1«72.... 
During the first quarter of 1873 .... 

During the second quarter of 1673.. 

Daring the third quarter of 1873 .., 

During the fourth quarter of 1873. 

Daring the first quarter of 1874 ... 

Daring the second quarter of 1874. 

DnriDg the third quarter of 1874 .. 

During the fourth quarter of 1674 . 

During the first quarter of 1875 .. 

During the second quarter of 1875. 

Daring the third quarter of 1875 .... 

During the fourth quarter of 1673... 

Daring the first quarter of 1876 . 

During the second quarter of 1876... 

Daring the third quarter of 1876 - 

During the fourth quarter of 1876 ... 

During the first quarter of 1877 ..... 

Daring the second quarter of 1877... 

Total during third quarter of 1865 to 1676 .. 
Total daring: fourth quarter of 1865 to 1876. 
Total during first quarter of 1886 to 1877 .. 
Total during second quarter of 1866 to 1877. 

Grand total for twelve years 



277 183 


23 , 

9 ! 

3 

0 

456 

I- 

1 

251 

6 1 


0 

270 

IS 

i 

lllluuuuuuulllllilll Hill 

i 

UUUUUUUUUUUUUUllUUI 

0 

372 

50 

1 

5 

1 

1,349 


At Willets Point, in addition to the ordinary military duties of the 
garrison, the troops nave guarded, received, and issued the property per¬ 
taining to the engineer depot, remodeled a portion of the bridge-equip¬ 
age, guarded and done necessary work upon the permanent fortifica¬ 
tion, and constructed and remodeled certain post buildings. 

t Point, Company E, in addition to ordiuary post duties, has 

signaling 


aided in 
telegraphy 











est Point 
troops in 
it Point 






their arm 



at Willets 

duty 




instruction of 

that at 

commissioned officer 
special advantages in the way of 
works usually assigned to the corps. 

The progress in field fortification, pontoneering, and infantry tactics 
has been all that is practicable with the reduced number of the battalion 
and the pressure of other duties. 

A mollified course of instruction in photography for officers and non- 
con fissioned officers has been commenced. The studio has been materi¬ 
ally improved, and the facilities for obtaining a thoroughly practical 
understanding of the different processes and manipulations involved in 
photographic operations greatly increased. The beneficial results of 
these changes ate already conspicious iu the increased interest taken ini 
the work by the officers and the very creditable character of the work 
recently produced. 
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Special importance has bee given to the copying of maps for military 
purposes, and during the ensuing year it is intended that the photo- 
lithographing of maps shall be studied and experimented with. 

In submarine mining: the general system of instructions has been con¬ 
tinued with satisfactory results. 

As heretofore, much work has been done by the men in carrying out 
the torpedo-trials now being made. 

The following recommendation made in my last annual report is re¬ 
newed and' respectfully urged upon the attention of the Secretary of 
War: » 

Britain and other nations) the 
torpedo-defense, to be used 
applying it in case of 
The legal organization 
warrant a reasonable 
this highly impor- 
Under existing orders, issued 
force authorized to be kept in 






onr service, as iu that 
devising and 
19 combination with 

been assigned 

752 ennstea men 






will be satisfactorily 
recent reduction of the 




» 


service is fixed at 200 men; a number quite insufficient to afford any 

for believing that even our more important sea-ports 
could be properly protected by torpedoes in time to prevent their destruc¬ 
tion. Every effort is now making to thoroughly prepare the men for 
these duties, which involve long training and higher intelligence than it 
is common to find in the ranks. Individual records are kept, showing 
the qualifications of each man, as determined by bis instructors from his 
regular drills and exercises. But still the fact remains that the force is 
too small to perform the responsible duties assigned to it, and I there¬ 
fore feel it my duty to urge that the organization may be recruited to 
521) men, the number judged to be the minimum consistent with a reason¬ 
able slate of preparation for unexpected hostilities. This number is but 
little more than two-thirds of the maximum fixed by law, and no increase 
in the legal organization is therefore needed.” 

In this connection it should be borne in mind that the Battalion of 
Engineers, while ordinarily engaged on its separate and special duties, is, 
in time of emergency, such as occurred during the late riots, available 
as infantry of the line. When so called upon, its discipline aud general 

and 

depot at Willets Point, New York 




engineer troops. 

has become a useful school of application for officers and men, 
duties of the torpedo service, military-bridge making, field- 
fortification, military reconnaissance, field-photography, &c., are taught. 
The officers are also furnished with the necessary facilities for perfect¬ 
ing themselves in the use of the instruments employed upon every 
variety of w’ork assigned to the corps. 

The buildings of the establishment are essentially completed, and the 
only appropriations requested are 81,000 for the purchase of engineer 
materials to be used for the instruction of the troops, and $4,000 for 
contingent expenses, such as remodeling ponton-trains, repairing instru¬ 
ments, purchasing fuel, forage, stationery, chemicals, extra-duty pay for 
soldiers engaged in special skilled labor, such as wheelwright-work, 
printing and binding engineer documents, photographing aud litho¬ 
graphing plans, &c., and for needful repairs of buildings. 
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Estimate gf funds rtqniredfor Battalion of Engineers and engineer depot at Willets Point, 

New York, for the jkcal year ending June 30, 1879. 

For purchase of engineer materials to continue the present coarse of instruc¬ 
tion of the battalion in field-engineering ... $1,000 00 

For the incidental expenses of the depot, such as remodeling poo ton-trains, 
repairing instruments, purchasing fuel, forage, stationery, chemicals, axtra- 
dnty pay for soldiers engaged in special skilled (labor, swell as wheel¬ 
wright.work, printing, binding, photographing and lithographing .engineer 

documents, Ac.......... 4,000 00 


Total 


m m m m #•••**• 


m m m 


m m m m 


m m 


• • m m 


m m m m 


• • • 


5,000 00 


RI 



HARBOR IMPROVEMENT. 






works 


of navigation in 
the past fiscal 

have been derived from the balances of the appropriations of March 
1875, and of previous dates, together with such portions of the appro¬ 
priation of August 14,1876, as were from time to time made available. 

In the last annual report from this office a tabulated statement was 
made of the amounts allotted to the works of improvement from the 
several specific appropriations coir in the act of August 14, 1876. 

Subsequent to that report scire allotments were made at different 
dates until April 28, 1877, when, by authority of the Secretary of War, 
all the remaining balances of unallotted appropriations of that act, 
amounting to $1,124,100, were made available, and active operations 
were resumed at all the works thus provided for, and satisfactory pro¬ 
gress has been made during the fiscal year. 

A brief statement is given below setting forth the condition of each 

aent, the extent of work performed during the year, amount of 
money expended, and an estimate of the probable cost of completion, 
together with an estimate of the amount that can be profitably expended 
during the year ending June 36,1876. The reports of the officers in 
charge of the various improvements will be found in the appendix, aud 
to these reports special reference should be made whenever detailed in¬ 
formation is desired concerning the progress and condition of each indi¬ 
vidual work. 

With the view to a compliance with the third section of the river 






necessary 

against trespass or injury thereto, officers of engineers and 
charge of public works were instructed to report ail such instances 
within their knowledge, and their views as to the legislation which 
wonld best prevent the evils in question. Their replies were embodied 
in a letter from this office to the Secretary of War, of January 13,1877, 
including the form of an act intended to cover all cases likely to arise, 
and was sent from the War Department to the House of Representa¬ 
tives January 17,1877. It does not appear that this communication was 
printed or that any action was taken upon it by that body. It will be 
found in Appendix W 3. 
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ATLANTIC COAST. 

IMPROVEMENT OF RIVERS AND HARBORS IN THE STATES OF MAINE, 

NEW HAMPSHIRE, AND MASSACHUSETTS, 







Officer in charge, Lieut. Col. George Thom, Corps of Engineers. 

1 , Saint Croix River„ above the 44 Ledge^ Maine .—This river throughout 
its whole extent forms a part of the international boundary between 
Maine and New Brunswick. A survey of it was made in 1873, under 
the direction of Lieut. Col. Thom, from the 44 Ledge ” up to the toll- 
bridge between Calais and Saiut Stephens, the head of navigation, a 
distance of about 5 miles, with a view to the improvement of this por- 

river. The channel of the river was found to be much ob- 
rtructed bv shoals, caused bv the deposit of slabs, edgings, and saW- 

saw-mills above, then estimated at 
not less than 1,000,000 cubic yards. To open a channel of practicable 
width and dent! through these shoals (say 200 feet in width and 9 feet 

water, and 29 feet at mean high-water) it is esti- 
would require the excavation of 2^5,000 cubic yards of 44 mill- 
waste,” at a probable cost of $150,000. 

The following appropriations have 
ptovement of this river, to* 

By act approved March 2,1867...$15,000 00 

By act approved March 3, 1873.. 10, 000 00 

By feet approved Jane 23,1874.... 10,000 (Ml 

Total............................................................ 35,000 00 

® • 

The act of March 2,18G7, contained the proviso that— 

The province of New Brunswick contribute and pay to the proper disbursing officer 
a like sum for said purpose, said payment being made on condition that in no event 
shall the province of New Brunswick be called upon for more than half the sum 
actually expended for said purpose. 

In 1873, the Dominion of Canada appropriated the sum of $25,000 for 
the improvement of this river; but in consideration of the fact that the 
obstructions to its navigation have been caused by the deposit of the 
“waste” from the saw-mills above, and that no law is in force for pre- 

the continuation of this nractice, the 
works of the Dominion of Canada 





J nly 1 1 1876, amor ut av ail able................ «............» $34,185 58 

July 1, 1877, amount expended during fiscal year.... 185 58 

July 1, 18/7, amount available...... .. 34,000 00 

Amonnt (estimated) required for completion of existing project.... 40,000 00 

(See Appendix A 1.) 

2 . Machias River y Maine .—The following appropriations .have been 
made by Congress for the improvement of this river, viz: 

By act approved March 3, 1873............ ....$12,000 00 

By act approved J une '23, 1874 ........... 10,000 00 

By act approved March 3, 1875........................................... 10,000 00 

Total............................................................. 32,000 00 

All the work projected for the improvement of this river was com¬ 
pleted in November, 1876, and all the appropriations made therefor, as 
above, have been expended. These improvements consist of the re- 
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inoval of a very large and dangerous ledge (known as Middle Rock) 
which seriously obstructed the channel of the wharves at Machias, and 
in the excavation of the several shoals of slabs, edgings, &c., below, so 
as to obtain a channel 6 feet in depth at mean low-water (or 19.3 feet 
at ordinary high-water) for a width of not less than 100 feet from deep¬ 
water near East Machias bridge up to the wharves at Machias, a dis¬ 
tance of 3 miles. This work has required 1,350 cubic yards of rock-exca¬ 
vation and 33,000 cubic yards of dredging. 

As the shoals in this river have been caused chiefly by the slabs, edg¬ 
ings, and sawdust from the saw.mills at and above Machias Falls, they 

will, of course, continue to form, so long as the mills shall be permitted, 
as at present, to throw their u waste” into the river; so that the im¬ 
provements now made will probably be but temporary. ' 




amount available ....... 

amount expended during 





• • 

m m m m m • 


m m m m m # 


m m m m m m 










•The 

ted- 





the i 


originally 


A. In the enlargement aud straightening of its channel through the 

several bars and shoals at and near Bangor, so as to have a width of not 
less than 200 feet, and a depth not less than 11 feet at low tide (cup 24 feet 
at high tide) in the lowest stages of the river, giving about 14 feet at 
low tide in its ordinary stages. 

B. In breaking up and removing all the sunken rocks In the harbor 
of Bangor down to the level of the general bed of the river near them, 
so as to have not less than 7 feet of water over them in the lowest stages 
of the river, except “Green’s Pier Ledge/’so called, which now has about 
5 feet of water over it in those stages, or 8 feet at low tide in its ordi¬ 
nary stages. 

At the beginning of the fiscal year (July 1, 1876,) the projected im¬ 
provement of all the bars and shoals had been completed with the ex¬ 
ception of the channel through the Middle Ground at Bangor; and all 
the sunken rocks had been broken up and removed to the extent pro- 
jected, with the exception of Green’s Pier Led ge, and some others dis¬ 
covered in October, 1875, in and near the Middle Ground Channel; con¬ 
tracts had also been made for completing all the dredging on the Mid¬ 
dle Ground, and for completing the removal of Green’s Pier and Green’s 

ll 1 in ini 11 the nast year the removal of Green’s Pier aud the ledge lias 










moving a portion ot the sunken ledge m the Middle lirouuu unaunei, 
the same to be completed before the close of the present season. The 
excavation of the Aliddle Ground Channel by dredging is now about 
four-fifths completed, with a probability of its being entirely so before 
the close of the present season. 

Under the appropriation of $10,000 made by act of March 3, 1875, to 
be expended for the improvement of the river at and near Bucksport 
Narrows, (18 miles below Baugor,) a survey was made to ascertain the 
object ot tllae appropriation, which resulted in a project for the improve¬ 
ment of its navigation by the removal of the Middle Ground in front of 
the wharves at Bucksport to a depth of 12 feet at menu low-water, or 
22.3 feet at ordinary high A contract was made for this work 

at 12| cents per cable yard, and it was completed on the 21st of Octo¬ 
ber, 1875, by 61,910 cubic yards of dredging. 

Under the appropriation of $4,000 made by act of August 14, 1876, 

3 E 
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for the further improvement of Bucksport Harbor, a contract has been 
made for completing the dredging on the Middle Ground during the 
present season, at 30 cents per cubic yard, so that no further appro¬ 
priation will be required for improving the river at Bucksport, 

For completing the removal of the sunken ledges in and near the 
Middle Ground Channel at Bangor, as projected, the additional Sinn of 
$6,000 will be required. 

The officer in charge of this work states that the throwing of saw¬ 
dust iuto this river is still continued to a very great extent, and to the 
serious detriment of its navigation. In view of this, and of the fact 
that several other navigable rivers in his district, now being improved 
by the United States Government, are also being injured by the throw¬ 
ing in of slabs, edgings, aud sawdust, by building of piers and bridge- 
draws in improper places, and otherwise, he suggests the passage of 



July 1, 1876, amount available. 

Amount appropriated by act approved August 



$45.044 
10.000 


July 1, 1877, amount expended during fiscal year.. 31,834 98 

July 1, 1877, outstanding liabilities...... 925 00 

1 



July 1, 1877, amount available........ . 2*2,284 30 

Amount (estimated) required for completion of existing project ......... 6,000 00 

Amount that can be profitably expended in fiscal > ear ending J uue 30 f 1879 . 6 000 00 

(See Appendix A 3.) 


4. Belfast Harbor , Maine .—A survey of this harbor was made in July 
and August, 1875, in compliance with the river and harbor act of March 
3,1875, by which it was ascertained that to so improve it as to afford a 
safe anchorage for shipping in all storms and have a suitable depth for 
the several steamers aud other vessels that touch and lie there, in all 
stages of the tide, would require a breakwater and other works, the cost 
of which, as estimated by the engineer in charge of same, is $347,000. 



July 1, 1877, amount available.... 4,991 00 

# 

b _ ju uuul _ juuuimiuUiiiiinmmnnimiimminP lll l jl llll ll lli nnH I ' 

Amount (estimated) required for completion of existing project... 342,000 00 

Amount that can be profitably expended iu fiscal year ending June 30,1879. 30,000 00 


(See Appendix A 4.) 

5. Kennebec River, Maine *—All the work projected for the improvement 
of this river In as been completed, with the exception of the removal of 
Dry Bock, situated iu the Narrows, about If miles below Richmond. 
From Richmond up to Gardiner, a distance of 11 miles, the channel has 
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been made safe and navigable for a width of not less than 100 feet and 
for a depth of 10 feet at low tide (or 15£ feet at high tide) in its lowest 
sammer stages; and from Gardiner to Augusta, a distance of 7 miles more, 
it has also Seen improved for a width of not less than 100 feet, so as to 
lave not; less than 6£ feet at low tide (or 11£ feet at high tide) in the low¬ 
est summer stages of the river. 

Under a contract made May 0 , 1875, for the. removal of Dry Rock to 
a depth of 12 feet at mean low*water, operations have been carried on 
during the past fiscal year resulting in the removal to date of about 
1,230 cubic yards #f the rock. This work will probably be completed 
before the close of the present season, the funds available being sufficient 
for the purpose. 



6 . Portland Harbor , Maine .—All the work projected for the improve¬ 
ment of this harbor has been completed, with the exception of the 
dredging in front of the harbor-commissioner’s line above Merrill’s 
wharf; but this work will be done only on condition that the several 

wharves above Merrill’s wharf will be removed, so far as they extend 
beyond the harbor-line. The funds now available are sufficient for this 
purpose. 

During the past fiscal year an accurate triangulation and survey, much 
needed, has been made of the wharves and harbor*lines; also a survey 
of the harbor in front of them, to ascertain what, if any, changes have 
taken place since it was dredged two years ago. 

July 1,1876, amount available.......................................... $44,568 98 

July 1, 1877, amount expended during fiscal year....... 1,638 88 


July 1, 1877, amount available... 

(See Appendix A 6 .) 


m » m « <si m »* • » * •» » m • «r a. » « m « » m 




Amount (estimated) required for completion of existing project.......... $15,000 00 

Amonnt that can be profitably expended in fiscal year ending June 30, 1879. 15,000 00 

(See Appendix A 7.) 


8 . Kennebunk River, Maine .—The work hitherto done for the improve¬ 
ment of this river consists in the extension and repair of the two stone 
piers at its mouth, and the repair of the United States Government 
wharf, a short distance above its mouth. 

Four the entire completion of all the improvements necessary for this 
river, there remains only the deepening of the ehanoel at the Wading 
Place and at Mitchell’s Point, the estimated cost of which is $ 5 , 000 , for 
which an appropriation was made by the river and harbor act, ap¬ 
proved August 14,1876. A contract has been made for completing this 
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work before the close of the present season. Wo further appropriation 
will therefore be required. 

Amount appropriated by act approved August 14, 1876.--..,,. $5,000 00 

July 1, 1877, amount expended during fiscal year......... 8 00 


July 1, 1877, a 


111 


oomt available.. 


(See Appendix A 8.) 




992 oo 


9. Coeheeo River, New Hampshire ,—-The improvement projected for 
this river cousists in making a channel not less than 40 feet in width 
and 4 feet in depth at mean low-water (or 10.8 feet*at mean high-water) 
from the Lower Narrows op to the Packet Landing. 

The several appropriations made from March 3, 1871, to March 3, 
1875, for this river have been applied to the following improvements, 
viz: 




the Lower Narrow 




ledge at the Upper Narrows for 
40 feet and a depth of 4 feet 



Rocks,) 

B. Opening a channel throu 
length of 430 feet and for 
mean low-water. 

C. Opening a channel through the ledge in front of Collins’s wharf 
above the Upper Narrows) for a length of 260 feet and for a width of 

40 feet and a depth of 4 feet at mean low-water. 

D. Excavating (by dredging) a channel 40 feet wide and 4 feet deep 
at mean low-water from Gulf Shoal up to Packet Landing, a distance of 
about half a mile. 

The work done during the past fiscal year has been applied to the 
removal of sunken bowlders and ledges in and near the Lower Narrows, 
and. at Trickey’s Shoal and Clement Point Shoal. A contract lias also 
been made for completing all the projected dredging. 

The work that now remains to be done for completing the improve¬ 
ment of this river as now projected consists in the completion of the 
channel by dredging near Packet Landiug, and, where necessary, at the 
shoals below, for which contracts have been made, the removal of 
sunken ledges and bowlders still necessary at and near the Lower Nar¬ 
rows and at Dover Point, aud in excavating a channel 

Shoal, to effect which will, as estimated, require an addi 










Amount (estimated) required for completion of existing project.,.... 11, 000 00 

Arnouut that can be profitably expended in fiscal ytjgr ending June 30,1879. 11, (DO 00 


(See Appendix A 9.) 

10 . Merrimac River , Massachusetts .—All the work projected for im¬ 
proving the falls of this river above Haverhill, Mass., lias beeu com¬ 
pleted to the extent now deemed necessary, Newburyport Harbor, at 
the mouth of the river, has also been improved by the? removal of Sooth 
Gauge way Rock and of a wrecked schooner; and some progress has 
beeu made in the removal of North Gangewav Rock. 

€y *» 
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Between Newbnryport and Haverhill the river has been improved by 
deepening th© shoals aud the removal of uurnerous bowlders which ob¬ 
structed the channel above and below Rock’s Bridge, including Petty 
Rock below and Little Currier Bock above the bridge. This work has 
all been completed except the removal of numerous sunken bowlders 
from the channel near Silky’s Island, for which the funds now available 
are sufficient. 

For completing all the work now projected for the improvement ot 
Newburyport Harbor the additional sum of $25,000 will be required. 


Jnly 1,1876, amount available ... 

July 1,1877, amount expended daring fiscal year 


• m m m m m m m • m m m 


m m • 


sm ss» ss» ■» 


m m m m •••••• 


• m m m • m m m m m m 


$10,460 54 
9,209 44 


July 1,1877, amount available 


#••••• m w m’m m m • 



Amount (estimated) required for completion of existing project.. 25,000 00 

Amount that can be profitably expended in fiscal year ending Jane 30,1879 . 25,000 00 



11. Salem Harbor, Massachusetts .—The work projected for the improve¬ 
ment of this harbor consisted in the excavation, by dredging, of a 
channel 1,730 feet long and 300 feet wide to a depth of 8 feet at mean 
low-water (or 17.3 feet at mean high-water) from deep water to the en- 
tranee of South River; and for the building of a sea-wall and break¬ 
water for the protection and preservation of Long Point. 

Under the appro of March 3,1873, this channel was opened 

fora width of about 160 feet, and under that of June 23, 1874, it was 
completed to the projected width of 300 feet. 

For reasons stated by the engineer officer in charge of this harbor, 

the sea-wall and breakwater projected for the protection and j.>resei.va- 

tion of Long Point are no longer deemed necessary, so that no further 
appropriation is mow asked for the improvement of this harbor. 

(See Appendix A 11.) 


12 . Boston Harbor , Massachusetts .—The following is a statement of 
the present condition of the several works completed, projected, and in 
progress for the improvement of this harbor, and the progress made 
upon them during.tbe past fiscal year, viz : 

A Sea wall on Point Allerton .—This wall was completed in May, 1874, 



island, having been completed in 1870. It is in good condition and 
requires but few repairs. 

C. Sea-walls on Lovell/s Island .—The two sea-walls on this island were 


built by the United States Government, one in 1843 for the protection 
of its north bead, and the other in 1867-68 for the protection of its 
southeast bluff, for a length of about 800 feet. For the protection of 
the shore-line next south of the north-head wall, aud next south of the 
southeastern wall, apron-work and jetties of rubble-stone were added in 
1873. The wall on the southeast bluff has beeu much damaged by re¬ 
cent storms, aud it is recommended that its height be increased 4 feet 
by adding two more courses, aud that it be otherwise repaired, at a 
probable cost of $15,000. The other wall aud apron-work are now in 
good condition, requiring no repairs, and fully answer the purposes 
intended. 
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D. Sea-wall on Gallop's Island .—This wall was commenced in 18GS 
and completed in September, 1871. It is 1,785| feet in length, and has 
its foundation protected for nearly its whole extent by a riprap apron- 
work and stone jetties, which were added in 1873-74. This work is in 
good condition and fully answers, in every respect, the purpose for which 
it was intended. 


E, Sea-wall on the mrth head of Long Island .—This wall was com¬ 
menced in 1870 and completed in ih© latter part of July, 1874, to a total 
length of 2,081 f feet. For the protection of its concrete foundation, a 
riprap apron, with jetties, has been built on those parts where most 


exposed to iujury by storms and currents, having been completed early 
and fnlly answers the purpose intended. ^ ^ 











from the violence of the storms was such as to necessitate the rebuild¬ 


ing of them to a great extent. This was commenced in 1865 and com¬ 
pleted iu 1869. 

Cf. Straightening , widening , and deepening the main ship channel at the 
west end of Great Brewster spit —This work consisted in the removal, by 
dredging, of the southern portion of this spit, so as to give to the chan¬ 
nel a width of 606 feet for a depth of 23 feet at mean low-water. Under 

a contract made in September, 1874, the dredging, which was com¬ 
menced in October, 1874, was completed in August, 1875. During 
times© operations a ledge was laid bare, of which 95£ cubic yards have 
since been broken up and removed to the required depth of 23 feet at 
mean low-water. 


13. Straightening, widening^ and deepening the main ship . channel at the 

southeast and southwest points of LovelPs Island .—This improvement con¬ 
sists in widening the channel so as to have a width of 600 feet for a 
depth of 23 feet at mean low-water. 

Under the appropriation of Jane 23, 1874, a contract was made in 
September, 1874, for the dredging at the southeast point of this island. 
Work under this contract was commenced in October, 1874, and was 
completed in September, 1875. 



upper middle bar .—The improvement projected for this bar consists in 
excavating a channel for about 4,000 feet in length to a width of 600 
feet and for a depth of 23 feet at mean low-water, the mean rise and 
fall of the tide being 10 feet. Dredging operations were commenced on 
the bar in 1870, and were continued, with intervals of suspension for 
want of funds, up to the 16th of .November, 1876, when they were finally 
completed by a total of 266,794 cubic yards of dredging, of which amount 
64,136 cubic yards have been done daring the past fiscal year. In these 
dredging operations a sunken ledge was uncovered, containing about 
80 cubic yards above grade. A coutract has recently been made for its 
removal to grade, to be completed on or before the 1st of July, 1878. 

J. Removal of Nash's Rock , (Shoal .)—This shoal lies in the entrance 
to Boston Harbor, about one-third of the way over from Brewster’s Spit 
to Point Allertou. By a survey made in 1873, under the direction of 
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the engineer officer now in charge, it was ascertained that this shoal 
(previously known as Nash’s Rock) is covered with bowlders, shingle, 
gravel, &c., and has an area of about 640 snperhcial yards with less 
than 2L feet of water over it at mean low-water, and an area of about 9 
acres with less than 2.3 feet of water over it. The improvement her© 
projected consists in its removal to a depth of 21 feet at mean low-water, 
which under a contract made May 19, 1875, was about half completed 
in September, 1876. Arrangements have been made for its entire com¬ 
pletion during the present season. 

K. Removal of Kelly'* Rock .—This rock lies in the main ship-channel, 
distant about 700 yards, in a direction southeast by south from Bug 
light, (at 44 the Narrows,”) and in the line of entrance buoy No. 1 and Bug 
light, and has always been a very dangerous obstruction to navigation. 

In 1869 work was com neuced upon the removal of this ledere to the 



14,1875, for completing the removal of this rock. Work was com. 

menced under this coutract in the latter part of May, and was satisfac¬ 
torily completed in September, 1875. During these operations of 1875 
new ledges were discovered in the vicinity of Kelly’s Rock, above and 
below it, having on the slioalest part a depth of 20 to 21 feet at mean 
low-water. To reduce them to the projected depth of 23 feet at mean 
low-water will require 189 cubic yards of excavation, for which a con¬ 
tract has recently been made, at $50 per cubic yard; the work to be 
completed on or before the 1st of July, 1878. Operations have been 
commenced under this contract. 

L. Removal of Tower Rock. — 1 This rock was situated in the main ship- 
channel at 44 the Narrows,” about 100 yards to the southwest of Great 
Brewster Spit light. It: was blasted out and removed in 1867 to the 
projected depth of 23 feet at mean low-water. 

14. Removal of Corwin Rock. —This rock was situated in the main ship- 
channel at 44 the Narrows,” about 200 yards to the southwest of Great 
Brewster Spit light. It was blasted out and removed in the years 1868 
and 1869 to the projected depth of 23 feet at mean low-water. 

N.. Removal of sunken ledge between Oeorg&s . Island and Great . Brewster 

Spit —This ledge was discovered in September, 1872, in a resurvey of 
“the Narrows ” made under the direction of the eneiueer officer now in 



quentiy a dangerous oostrnction to navigation ior tne European steam¬ 
ers and other large vessels. 

Under a contract mad© August 31, 1874, the removal of this ledge 
was completed in September, 1874, to the projected depth of 23 feet at 
mean low-water. 


O. Removal of Barrel Rock in Broad Sound .—This was a bowlder, lying 
about one mile north of west from Green Island and near the sailing 
line of the Portland and other Maine steamers. It had only 4 feet of 
water over it at low tide, and in thick weather was a dangerous obstacle 
to navigation. It was removed in 1869. 

P. Removal of State and Palmyra Rocks.— By a survey made in 1873, 
nnder the direction of the engineer officer now in charge, it was ascer¬ 
tained that these dangerous rocks, the position and character of which 
had previously been but little known, consisted of bowlders and ledges, 
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lying on flie southern spurs of the “Lower Middle , 3n which ocean- 
steamers and other large vessels haul occasionally struck. 

Under a contract made August 31, 1874, for Hie removal of these 
sunken rocks, work was commenced upon them in September, 1874, and 
on tine 15th of June, 1875, their removal was completed. 

Q. Removal of wreck of schooner Delos ..This vessel was sunk in 1872 

in Nantasket Roads, about 100 yards from Fort Warren wharf, in about 
22 feet of water at mean low-water, aud was broken up and removed in 
May and June, 1873, 

R. Improvement of Hingham Harbor, Massachusetts. .In the appropri. 

ation for Boston Harbor, made by act of March 3, 1875,, provision was 
made for the improvement of Hingham Harbor, Massachusetts, to an 
extent not exceeding in cost $10,000. 



From the report of the engineer officer in charge, it is seen that nearly 
all the works hitherto projected for the improvement of Boston Harbor 
have been completed, and the following only remain to be completed, 


V17 * 

# * ® 

1. About 40,000 cubic yards of dredging at and near the southwest 
point of Lovell’s Island, in order to obtain the contemplated width and 
depth of channel, for which a contract has been made. 

2. The removal of about 189 cubic yards of sunken ledges, discovered 
In 1875, in the viciuity of Kelly’s Block and about 80 cubic yards of 
ledge at the Upper Middle, tor which contracts have been made. 

3. Completing the removal of Nash’s Rock, (Shoal,) arrangements 
having been made for doing it the present season. 

4. The removal of Man-of-War Shoal, in the upper harbor, requiring 
about 65,000 cubic yards of dredging, for which no funds are available. 

5. Raising and repairing the southeastern sea-wall on Lovell’s Island, 
for which uo funds are now available. 




1876, amount 





July 

July 




ng fiscal 

• m m m m m mm 




$80,455 29 
50,000 00 



$130,455 






• •«*• • • • • 


m m m m 



Amount (estimated) required for completion of existing project. 55,000 00 

Amount that can be profitably expended in fiscal year ending June 30,1879. 55,000 00 



13. Plymouth Harbor, Massachusetts .—The several appropriations here¬ 
tofore made for this harbor have been applied to the construction of 
bulkheads, jetties, aud groius for the preservation and strengthening" of 
Long Beach, upon which the harbor depends for its existence. Baring 
the past year these works have been repaired and strengthened where 
most necessary, being now in a very good aud effective condition. Re¬ 
pairs will, however, be required hereafter upon these works from year 
to year as heretofore, for which Congress will contiuue to be called 
upon for suitable appropriations. 

By act of March 3, 1875, the sum of $10,000 was appropriated for 
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tills harbor, and lias 'been applied in part to improving tlie harbor itself. 
The project adopted consists in opening, by dredging, a channel leading 
from the Middle Ground up to the wharves of Plymouth, to a depth 
of 6 feet at mean low-water, or 10 feet at mean high-water, and for a 
towing width of 100 feet. 

Under a contract made May 13, 1875, dredging operations were com¬ 
menced in April and finished in June, 1876, resulting in 34,985 cubic 
yards in completion of the contract, by which the projected channel was 
opened for a width of 50 feet aud to the depth required. For complet¬ 
ing this channel as now recommended by the engineer officer in charge, 
and for the annual repairs of the works built for the preservation and 
protection of Long Beach, an additional appropriation of $30,000 will be 
required. 

, amount available .... .... $327 42 

, amount expended during fiscal year ... 233 50 




• m ««»«»'«* m 


m m am 


• • • m • • m m 


93 92 


Amount (estimated 
Amount that can 



completion of existing project 
expended in fiscal year ending 


• M » • • • 


30.000 00 



I* 888, 


• m * » • m m 


(See Appendix A 13.) 

14. Provincetoicn Harbor , Massachusetts .-—The several appropriations 
heretofore made for the preservation and improvement of this harbor 
have been applied to the construction of the following works, v.iz: 

A. Bulkheads and jetties of various descriptions have -been built from 
time to time aloug Beach Point, for its preservation and protection, 
both by the United States Government and by the local authorities. 

B. ill, dike was built in 1868 and 1869 by the State of Massachusetts, 
across the outlet of East Harbor Greek. 

C. A dike was built in 1868 and 1869 by the United States Govern¬ 
ment across East Harbor Creek, at the Wading Place, near High Head, 
about 2 miles above the outlet of the creek. 

D. Wooden bulkheads and jetties have been built at different times 
for the protection and preservation of the beach on Long Point. 

E. A stone bulkhead has been nearly completed for the protection and 
preservation of the outer end of Long Point, the light house aud Three- 

F. A dike (272 feet in length) was 





on Beach Point and 

_ _ 1UF 

State Dike has been completed. 

I. A bulkhead and 6 jetties built for the preservation and protection 
of the beach at Cove Section, near High Head, where encroached upon 
by the extraordinary gales of November, 1873, and January, 1874. This 
bulkhead is 607 feet in length, and the jetties have an aggregate length 
of 126 feet. They consist of a frame-work filled with brush and bal¬ 
lasted with stone, aud were completed in December, 1874. 

# J. Accurate resurveys made in 1871-72- ? 73-’74, and 75 of Cove Sec¬ 
tion, Oblique Section, Beach Point, and Long Point, together with 
elaborate soundings and current observations in the inner harbor. 

The only work of those projected for the preservation, and improve¬ 
ment of this harbor, that now remains to be completed, is the atone 
bulkhead on Long Point; and contracts have been made for its com- 
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pletion during the present season, under the appropriation made there¬ 
for by the river and harbor act of August 14, 1876, 

The amount expended during the fiscal year ending June 30, 1877, 
has been applied to extending the stone bulkhead on Long Point, and 
planting beach-grass at Cove Section and High Head Dike. 

These works and all the others built for the preservation and protec¬ 
tion of this harbor require continuous watching and repairs, for which 
the additional sum of $1,000 will be required for the next fiscal year. 


July 1, 1876, amount available....., $496 07 

Amount appropriated by act approved August 14, 1876.. 4,000 00 

July 1,1877, amount expended during fiscal year.. 437 40 

Ju.1 y 1,1877, outstanding liabilities............««...» ........... 


$4,496 07 




onnt available 


mmrnmmmmmmmmm m m m on m m m m m m 


m m «! • # • las «s> *i 


m 





Amount 



ated) required for completion of existing project .. 
be profitably expended in fiscal year ending June 




1,000 00 



IMPROVEMENT OF HARBORS AND RIVERS ON THE SOUTHERN COAST 
OF MASSACHUSETTS AND IN RHODE ISLAND—IMPROVEMENT OF 
CONNECTICUT RIVER. 



charge, Major G. K. Warren, Corps of Engineers, with 
Heap, Corps of Engineers, under his immediate orders 
5, 1877. 





1, Hyannis Harbor , Massachusetts. —Nothing has been done at this 
place for want of funds. An appropriation of $10,000 is nece 
complete the strengthening of 

July I, 1876, amount available..... « * • «* Hir m * «® * » it m » » » » » m m w «# m ®» m m • » m m m m « * m » m m m #42 94 

July 1, 1877, amount available . • i«» m* nnniii «s» # m «s» » m* «g» » «s» mw <i« w «b> ■# n®i «g® ®® m m® t®' ij®i .gg® <g® gggit gggn up in igggi «• igg® <g® iji as 42 94 

Amount (estimated) required for completion of existing project.... 10,000 DO 

Amount that can be profitably expended in fiscal year ending June 30,1879. 10,000 00 


(See Appendix B 1.) 

2. Wareham Harbor , Massachusetts .—The improvement designed for 
this harbor consisted mainly in dredging the channel of approach to a 
depth of 9 feet at mean low-water, and in widening and strai 










Nine feet at mean low-water, or 12^ feet at mean high-water, can now 
be carried by vessels up to the wharves, and the width is nowhere less 
than 100 feet, gradually widening from the wharves outward. 

July 1, 1876, amount available ............$7,024 78 

July 1, 1877, amount expended during fiscal year .... 4, 967 04 


July 1, 1677, amount available .. 


«»«*>» » • m m • • • • • • • 


. 2,057 74 


(See Appendix B 2.) 

3. Hew Bedford Harbor , Massachusetts .—No work was done here during 
the past fiscal year for want of funds, as the appropriation of $10,000 in 
the River and Harbor act of August 14, 1876, was not made available 
until April 30, 1877. 

A contract has been entered into for dredging, and at so low a price 
that it is thought the projected channel of 200 feet width and 15 
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feet depth, at mean low-water can be completed with the funds now 
available. 

Jnly 1, 1876, amonnt available.......................____ 873 87 

Amount appropriated by net approved August 14, 1876 ................... „ 10,000 00 

10,073 87 

July 1,1877, amount expended during fiscal year ..... 419 27 

July 1.1877, amount available ........ 9,654 60 


July 1, 1876, amount available....................... 

Amount appropriated by act approved August 14, 1876 


July 1,1877, amount expended during fiscal year . 


m m m m • m m m 


m m m m m m m m m m 




July 1,1877, amount available ........ 9,654 60 

(See Appendix B 3.) 

4. Taunton River , Massachusetts. —During the fiscal year 93 cubic yards 
of rocks were removed from “The Nook” and Peters Point. An ap¬ 
propriation of $5,000 is needed to complete the channel of 60 feet width 
and 9 feet depth at mean high-water. 

J uly 1,1876, amount a v ail able ........................................... ^ l, 20 j 90 

July 1,1877, amount expended during fiscal year... 1,104 97 


July 1, 1877, 



• <m • • m 


m m m 


• m mm • • 


mm m m m m m> • » • 


Amount (estimated) required for completion ot existing project.. 5,000 00 

Amount that can be profitably expended in fiscal year ending June 30,1879. 5,000 00 

(See Appendix B 4.) 

5. Fall River Harbor , Massachusetts . —No work was clone here during 
the fiscal year for want of funds. A contract has been made to continue 
the dredging with the appropriation of $10,000 of the act of August 14, 
1876, which, it is thought, will complete the improvement to the extent 

originally designed. This improvement is for the benefit of the com. 

meree of the port, and probably nothing more is needed at present. 
The fall in prices has enabled the Government to do the work at much 
lower rates than at first anticipated. 

The estimate was $45,000. The appropriations have amounted to 
$30,000. 

July 1,1876, amount available ........... |597 55 

Amount appropriated by act approved August 14, 1876 ..... 10,000 00 


ing June 30, 


000 

000 


July 
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10,597 

341 

10,256 






or Seekonk River , 
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July 1,“1877,amount available .................................... ■...... 1,511 28 

(See Appendix B 6.) 

7. Bulkhead Rock , Providence River Rhode Island. —This rock is a 
dangerous and annoying obstruction to all vessels entering or leaving 
the port of Providence drawing more than 14 feet. It was removed 
down to 14 feet at mean low-water under an appropriation made in 
1870. A depth of 18 feet at mean low-water is deemed to be necessary, 
to make which it is estimated will require an appropriation of $5,001). 

July 1, 1876, amount available ........................................... $74 98 

July 1,1877, amount available ........................................... 74 98 

Amount (estimated) required for completion of existing project............ 5,000 00 

Amount that can be profitably expended in fiscal year ending June 30, 1879. 5,000 00 

(See Appendix B 7.) 
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8. Newport Hhrbor , Rhode Inland ,—With a small balance of the appro¬ 
priation of March 3, 1875, and the assistance of the officers of the 
United States 'Navy torpedo - station and those of the Old Colony 
Steamboat Company, two large bowlders were removed from the chan¬ 
nel. These bowlders had been struck several times at extreme low tides 
by the large steamboats, and during the last year caused considerable 
damage. The improvement planned at this place was designed to facili¬ 
tate business at the port, and not to increase its capacity as a harbor of 
refuge. With this view all has been done that is now needed. 

. amount available ....... #954 06 

, amount expended during fiscal year ...... 923 92 






• • m m m m m 


m m m m m m m mm 


30 14 






on 
An 

O ■ - 

water designed 

The harbor has become the resort 

elsewhere, so that at times it is 
undoubtedly be sought by fishermen and ordiuary coasters in numbers 
sufficient to fill a harbor of several times its capacity. The present 
work was not designed to meet this want. At the close of the season’s 
work a final report will be made, which will include plans and estimates 
of cost of meeting the probable wants of the future. 


July 1, 1876, amount available ....... 

Amount appropriated by act approved 




• »» m m m * • m m • •« 

14, 1876.. 


» • 


» m m 


#22,447 
40, TOO 



July 1,1877, amount expended during fiscal year 
July 1, 1877, outstanding liabilities ............. 


• * 


13.136 07 
2,332 67 


$62,447 



15.468 74 


» il !» » » * 


46,978 96 


July 1,1877, amount available __ 

(See Appendix B 9.) 

10. Paiccatuek River j Rhode Island and Connecticut —This improve- 

projected has been completed, and no further work is now 
contemplated. The small balance is reserved to remove any small 

accident be placed in the chaunel. 

#176 
74 








July 1 



fiscal 


• • ip m m m m m • • 
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101 






Connecticut —The im¬ 
provement projected for this locality is to open a chaunel 200 feet wide 
and 7£ feet deep at mean low-water along the north shore of the bay, 
by dredging and by removiug such rocks as may be found in the way. 

The original estimate for the work was $51,000. Deducting $5,000 
already appropriated leaves $46,000 still required to complete the work. 
One-half of this amount could be advantageously expended during the 
next fiscal year, and would probably suffice to open a channel 100 feet 
wide, aud thus utilize the improvement of Pawcatuck River, which was 
completed last year. 

Amount appropriated by act approved August 14, 1876...........-..... #5,01)0 00 

July 1,1877, amount available .............................. ............ 5,000 00 

Amount (estimated) required for completion of existing project ........... 46,000 00 

Amonut that can be profitably expended iu fiscal year ending June 30, 1879. 23,000 00 

k (See Appendix B 11.) 
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12. Connecticut River below Hartford, Connecticut .—Early in the season 
of 1876 the navigation of this river was much obstructed by shoal water 
on the bars at Hartford, Clay Banks, Pistol Point, and Glastonbury. 

There being uo funds available for this improvement, the Hartford and 
New York Steamboat Company put a dredge to work on Juue 26, and 
kept it at work uutil September 20. 

During the months of October, November, and December, 1876, some 
repairs were made to the west jetty, and several clusters of piles were 
put in about the head and east side of it to keep vessels off the stone- 
work. The beacon at the head was rebuilt, but again carried away by 
a steamer runuing into it. 


Early In May, 1877, water becoming low, vessels began to have trouble 
in getting over the bars, and a dredge with necessary scows and tug was 
hired to work by the day. This dredge was at work at the end of the 





remaining on hand 



dredging, will 



toward the completion of the improvement at the mouth of the river; 
it will therefore be reserved to remove any obstructions, such as shoals 
or wrecks. 


The officer in charge estimates that to complete the jetties at the 
month $15,000 will be required. 

July 1,1876, amount available.......................................... $165 42 

Amount appropriated by mi approved August 14, 1876................... 20,000 CM) 


July 1, 1877, amount ex 




J/ 13 111 JL • » m « m • » « » m m m m • • m « m m • • » m » « 


20,165 42 
9,451 67 


July 1,1877, amount available 


«B m m m m m 


• m » m m « 


Amount (estimated) required for completion of existing project.......... 

Amount that can be profitably expended in fiscal year ending June 30,1879. 

(See Appendix B 12.) 


Cl, 713 75 

5,000 00 
5,000 00 


13. Connecticut 
MasmchueetU .—T 






* tford , Connecticut 





if, and below Holy ok 
river has been sue 








It is recommended that the report giving results of surveys, with the 
maps and diagrams, be published, so that the exact nature of the condi¬ 
tion of navigation ou the river may be made known. Its capacity is limited 
now by the size of the caual around Enfield Falls, and unless these falls 
are radically improved, at a cost of from $800,000 to $900,000, but little 
can be done to iucrease the draft and tonnage of vessels destined for 
Holyoke. 

If the improvement of these falls is not contemplated, it is recom- 
meuded that all the money appropriated (reserving $5,000 for the shoals 
between Hartford and Enfield Falls) should be used in publishing the 
detailed reports and in carrying ou the improvement of the bar at the 
mouth of the river. 
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Above Hartford , Conn., and below Holyoke, Mass. 


(Act of March 3, 1871.) 

Amount available July 1, 1876 .. .............................. $3,831 83 

Amoilnt expended during fiscal year ending J une 30, 1877................ 541 4(1 


A.mount available July 1, 1877 


m m m m m m m m m m m m «*»•«» <*>••# 


3,290 43 


Above Enfield Falls, Conn., and belotv Holyoke, Mass. 


(Act of June 10, 1872.) 

Amount available Joly 1, 1876. 
Amount available July 1, 1877. 


• • • 
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$10,702 92 
10,702 92 


Above Hartford and belotv Enfield Falls, Conn. 




Amount available July 1,1 


• m m 


nil • • • m 
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Officer in charge, Maj. J. W. Barlow, Corps 



Engineers. 


1. Stonington Harbor , Connecticut .—With the funds available July 1, 

1875, the breakwater on Wampassett Shoal was commenced and carried 

to a length of 771 feet, but no appropriation having been made for the 
year ending June 30, 1877, the construction of the breakwater has been 
suspeuded. It is desirable that work be resumed at an early day, for 
which purpose $50,000 could be profitably expended during the ensuing 
fiscal year. f 


July 1, 1876, amount available ...... 

1, 1877, amount expended durio 


amount available .. 




m 




y 




«» » at iit> m » * » m «» 


$959 75 
915 



• i» m , • 


» «» «* «* « »■ m m «» » m m m m 


44 63 


Amount (estimated) required for completion of existing project.. 

Amount that can be profitably expended in fiscal year ending Juue 30,1879 

(See Appendix C 1 


206,536 oo 
50,000 00 






the con 


m 


work ha 






continued 
the harbor 

feet wide aud 13 feet deep at meau low-water. The officer in charge 
recommends that the portion of the harbor between Fort Hale and the 
steamboat dock be widened to 400 feet to correspond to the 'width above, 
and be carried to a depth of 16 feet at mean low-water. An appropria¬ 
tion of $40,000 is asked by him for this purpose, which could be profit¬ 
ably expended during the next fiscal year. 

work has beeu done at Lucidington Bock, the contractor having 
declined to go on with the excavation. 

The least depth is 12.4 feet at mean low-water where a can-buoy marks 
the obstruction. Owing to the proximity of the new light-house on 
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Southwest Ledge, the rock is now a much less serious obstacle to navi¬ 
gation than formerly. 

Jaly 1,1876, amount available .......................................... $11,697 34 

July 1, 1877, amount expended during fiscal year ........................ 9,085 21 


July 1,1877, amount available...................................... 2,612 13 

(See Appendix C 3.) 

4. Milford Harbor , Connecticut, — The dredging in progress at the close 
of the last fiscal year was continued under au extension of the contract, 
and the channel 75 feet wide and 4 feet deep at mean low-water was 
carried 800 feet above the long jetty. The officer in charge suggests 
that a channel 50 feet wide be continued to the town docks, the cost of 
which would be $9,000. 



Welches Point, the sum of $25,000 could be advantageously 
ing the next fiscal year. 





Jaly 1, 1876, amount available.... —.... 

July 1,1877, ainouut expended during fiscal year 



« • • » m m » 


July 1,1877, amount available 


• ■> m m » m m m m » » m * • m « » » » * 


» ,® * « 


, 706 65 
,260 81 

445 84 


Amount (estimated) required for completion of existing project............ 64, (MM) 00 

Amount that can be profitably expended iu fiscal year ending June 30,1879.. 25,000 00 

(See Appendix C 4.) 


5. Housatonic River, Connecticut .The work of dredging the bars near 

Brcw ? s .'Rock was continued. The 7-foot channel obstructed by freshets 
was restored, and made from 45 to 80 feet wide. Five thousand dollars 
will be needed to remove deposits likely to have formed during the win¬ 
ter and spring freshets. 

July 1.1876, amount available................ $4,460 11 

July 1,1877,amount expended during fiscal year...... 4,442 36 



1,1877, amount available 


• m *»' • m m 


m m «» • • m » » *l« si 





5,000 90 








m 




steamboat.wharf 

do this dredging 


by act of August 14, 1876, w ill be applied to excavatiou between the 
steamboat-wharf and the wagon-bridge. A contract has been made to 
do this dredging at 8$ cents per cubic yard; the whole work to be coin- 

T"lie officer in charge asks for an appropriation of $20,000, to be applied 
to widening to 200 feet the 12-foot channel over the outer and inner bars, 
now 100 feet in width. 

July 1,1876, amount available...$54 85 

Amount appropriated by act approved, August 14, 1876........ 10,000 00 


July 1,1877, amount expended during fiscal year 


$10, 054 85 
167 90 


July 1, 1877, amount available.......................................... 9,886 95 


Amount (estimated) required for completion of existing project.. 

Amount that can be profitably expended in fiscal year ending June 30,1879 

(See Appendix C 6.) 


40,000 00 

20,000 00 
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7. Southport Harbor , Connecticut—Wit the appropriation of $5,1)00 
made by act of August 14,1876, it is proposed to repair the breakwater 
and dike during the present season* 

The officer in charge asks for an appropriation of $8,000 to deepen the 
channel to 4 feet at mean low-water by dredging. 

July 1, 1876, amount available .......... $383 99 

Amount appropriated by act approved August 14, 1876. 5,000 00 


July 1,1877, amount expended during fiscal year 


July 1, 1877, amount available 

(See Appendix O 7.) 


5,383 99 
320 06 

5,063 93 



havin 













• » • HI m 0 m 
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>« m «i * I* 


m «» • 


$190 62 
190 62 
30,000 00 
15,000 00 


the channel to the desired dimensions, and recomineuds that $15,000 for 
this purpose be appropriated for the next fiscal year. 

July 1, 1876, amount available.....- $190 62 

July 1, 1877, amount expended during fiscal year-...... ............ 190 62 

Amount (estimated) required for completion of existing project............ 30,000 00 

Amount that can be profitably expended in fiscal year ending June 30,1879.. 15,000 00 

(See Appendix C 8.) 

9* Port Jefferson Harbor, New Torlc .—The construction of the west jetty 

iii progress at the close of the last fiscal year was continued. This jetty 
is now 475 feet in length, and should be extended 600 feet farther to 
produce the desired effect upon the tidal currents. 

The work of repairing, raising, and extending the east side jetty has 
been commenced, and it is also proposed to dredge a channel 50 feet 
wide across the bar. To further extend the jetties, and to widen the 
channel to 100 feet, an estimate of $34,000 is submitted by the officer in 
charge, of which $20,000 can be expended to advan tage during the next 
fiscal year. 

July 1, 1876, amount available.... $11,006 23 

Amount appropriated by act approved August 14, 1876........... 6;000 00 


July 1, 1877 





* * ** * 



mmm 


m 9 m m m m 


17,006 23 
5,744 59 

11,261 64 





Amount that can 





in 



(See 




IMPROVEMENT OP HUDSON RIVER—REMOVAL OF OBSTRUCTIONS IN 
EAST RIVER, INCLUDING HELL GATE—IMPROVEMENT OF HARLEM 
RIVER AND EAST CHESTER CREEK, AND OF THE HARBORS OF PORT 
CHESTER AND RONDOUT, IN NEW YORK; PASSAIC RIVER AND THE 
CHANNEL BETWEEN STATEN ISLAND AMD FEW JERSEY; HARBORS 
ON LAKE CHAMPLAIN. 

ft 

Officer in charge, Lieut. Col. John Newton, Corps of Engineers, who 
has under his immediate orders Captain James Mercur and Lie at. J. 
H. Willard, Corps of Engineers. 

In temporary charge of Captain Mercur since April 18, 1877, in the 
absence of Lieut. Cob Newton, 
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1. Improvement of Hudson River, Hew York .—Surveys were made dur¬ 
ing the fiscal year of sloop-lock, from Port Schuyler to Bath, at Over¬ 
slaugh, Overslaugh dam, Winnie’s Bar, from Cedar Hill to Nine-mile 
tree, at Mull’s, Mull’s Bock, Coeymans, New Baltimore and New Balti¬ 
more Bocks, and naps of the same prepared. 

Of the new dike on the Overslaugh, 1,000 feet were finished and 2,000 
feet are in course of construction; of cross-dike, 424 feet have been fin¬ 
ished and 1,220 feet partly m. 

The dredging consisted of 1,900 cubic yards on the Overslaugh and 
136,700 % State engineer between the State dam at Troy and New 
Baltimore. 

Repairs were made to the dikes at New Baltimore, Coeymans, Over. 

daugh, Small Island, Bath, Patroon’s, and Port Schuyler, which had 
been more or less injured by ice during the winter. 


July 


J„ amount available 
appropriated by act 


• • m m m 



July 1,1877, 
July 1, 1877, 





ij ill) .in ilJnj'j 7 J|| lllknljlLllMlji IL! 1L11 Hi 1 III V Jlllln Jl .,l, 'Ulb iLll 1 jl.'llfl 1 1» » » ®« * ® • i® ®h 1® % « , « » . ...... . * . • • . . ® I® « * , , , ® , , , . ,® .jiil | _ _ 

Amount (estimated) required for completion of existing project..... 164,116 47 

Amount that can be profitably expended in fiscal year ending June 30,1879.. 126,000 OO 

(See Appendix D 1.) 

2. Removing obstructions in East River and Hell Gate, New York, (Hal- 

Ms Point .)—On.August 6,1876, the work preparatory for the final blast 

was commenced and carried forward until September 24, at which date 
the mine was exploded with complete success. 

After the blast cont»efc was made for the removal by dredging of 
about 24,000 tons of broken rock, and at the end of the year 14,055 tons 

A preliminary report of the operations connected with the destruction 
of the reef at Hallet’s Point was made by Lieutenant-Colonel Newton, 
the officer in charge, in-December, 1876, which was submitted, by the 

Secretary of War to the House of Bepreseutatives January 13,1877, and 
printed as House Ex. Doc. No. 24, Forty.fourth Cougress, second session. 

A detailed 
is now in 
11 be submitft 

Flood Rock ..Work was stopped on May 26,1876, and was not resumed 

until September 30,1876, and continued until December 31, 1876, when 
the heavy ice running in the river rendered it impossible to continue 
regular work; the pumps and machinery were therefore removed from 
the mine and it was allowed to fill with water. 

Number of feet of holes drilled...,..... 13,311 

Number of boles Wasted......... 3,303 

Number off drills sbarpened . 1,777 

Loss of steel by abrasion, pounds.:. 178 

Number of cubic yards of rock removed.•. 1,772 ,2 

No appropriation having been made at the last session of Congress, 
it became necessary to suspend operations on this work. 

Steam drilling-scow .—From July 1 to September 28, 1876, the crew of 
the scow was employed in assisting at the preparations for the final 
blast at Hallet’s Point. 

From October 19,1876, to December 23, 1876, the scow was engaged 
4 E 
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on Diamond Beef; work was suspended in consequence of having no 
funds for continuing it. 

Cable yards of rock removed....... 916,25 

If limber of drill-hole Musts not*de........................... 16 

N umber of hole# drilled... - ....................... 185 

Number of feet drilled............................. 1,997.8 

V ulcan powder need, pounds.......... .. 14,244 

Average depth of hole drilled, feet ............. 10.8 

July 1,1876, amount available.. $54,141 46 

Amount appropriated by act approved August 14,1876...... 250,000 00 

- $304,141 46 

July 1, 1877, amount expended during fiscal year.. 180,936 68 

July 1, 1877, outstanding liabilities......... 3,373 34 

- 184,310 02 

July 1, 1877, amount available....... 119,831 44 

Amount (estimated) required for completion of existing project. 3,213,127 55 

Amount that can be profitably expended in fiscal year ending June 30,1879. 600,000 00 




3. Dredging mud bars in Hudson River , opposite Jersey City .—No work 
was done during the year. An examination and survey of that portion 
the river dredged during the years 1875 and 1876 shows that at least 
two-thirds of the amount excavated has been replaced by the action of 
the currents; leaving nearly the same depth of water as existed before 
the dredging was doue. 

No further dredging is recommended until some plan of improvement 
which gives promise of being permanent is devised. 


• m we m «■ «( m m m m m m » m m ill • • we os® 


• m m » 


W» we • * 00881 «8f 00® 


Wi' 0800 ' 0800 ' 08 ® Hi 



$101 
101 05 


m mM » 


8880 ' oioe il» 


4 



July 1, 1876, amount available 

July 1, 1877, amount expended during fiscal year ................ 

Amount (estimated) required for completion of existing project... 

(See Appendix D3, 

. .".. % 

4. Improvement of Harlem River , New York .—No appropriation having 
been mad© for this work, no operations were conducted during the year. 

Amoont (estimated) required for completion of existing project...,.._$146, 875 56 

Amount that can be profitably expended in fiscal year ending June 30,1879 . 50,000 00 

(See Appendix D 4.) 

5. Improvement of Passaic River , New Jersey .—Work was commenced 

1877, for the removal of loose stones and bowlders from the 
the cat at Rutherford Park bar, and up to the dose of the year 


















July 1, 1876, amount available 
Amount appropriated by act 


• oi» m m • •• • •••••• at m m m m 


mm • • • • • on# 
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1877, amount expended drfring fiscal year 
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$463 47 
10.000 00 


10, 463 
1,898 


July 1, 1877, amount available 


• « • • • 


• • m m • 


* m m m 


8,565 46 

24,000 00 
24,000 00 


Amount (estimated) required for completion of existing project... 

Amount that can be profitably expended in fiscal year ending June 30,1879. 

(See Appendix D 5.) 

* 

6. Improvement of East Chester Creeks New York,^ The State commis¬ 
sioners appointed to purchase and condemn the marsh land through 
which the proposed channel runs having completed their labor, and se¬ 
cured to the United States the necessary ground and right of way, con¬ 
tract was made for dredging, piling, and rock excavation, and on April 
16, 1877, work was commenced, and has progressed as favorably as the 
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circumstances would allow; 908 cubic yards of rock have been removed, 
and 5,938 cubic yi els of mud dredged. 

July 1,1876, amount available ................,,.... - •.................. $30 880 82 

July 1,1877, amount expended during fiscal year................ f 1,101 95 

July 1, 1877, outstanding liabilities............................. 1,010 46 

-2,112 41 

July 1,1877, amount available .... 28,708 41 


Amount (estimated) required for completion of existing project... 99,500 00 

Amount that can be profitably expended in fiscal year ending June 30,1879. 35,000 00 

(See Appendix D 6.) 

7. Improvement of harbor at Port Chester, New York .—So appropria¬ 
tion having been made for this work, no operations were conducted 
daring the year. 

; |2,236 70 
36 70 

. 2,200 00 

. 84,632 00 
. 60,000 00 


• m m 


July 1,1876, amount available 
Jaly 1,1877, amount expended during fiscal year 


• •• ••mmm • 


m m m 


July 



m m w • « • @i m • • m *# m » » • •> • 


• • • » 


Amount (estimated) required for completion of existing project 

croft tablv expended in fiscal vear endinir Ju 


Amount that can be profitably expended in fiscal year ending June 30,1879 

(See Appendix D 7, 

8. Improvement of harbor at Rondout , New York .. During the winter 

of 1876 and 1877 the ice destroyed about 200 feet of the north dike and 
caased considerable claim to other portions of the dike: this damage 
was repaired by hired labor. 

Under appropriation of August 14, 1876, contract was made for the 
construction of the branch dike 870 feet long, and work was commenced 
about Jan© 20,1871. 

inly 1,1876, amount available...... $9 31 

Amount appropriated by act approved August 14, 18715.... 30,000 00 


July 1,1877, amount expended during fiscal year....... 6,719 54 

July 1,1877, outstandiug liabilities....... 5,193 90 



009 31 


11,913 


July 1,1877, amount available 


* * 


« » * <m 


• • i» » m • » » • m » • » m m 


18,095 87 


Amount (estimated) required for completion of existing project..$111,500 

Amoon t that can be profi tably expended it in fiscal year ending J une 30,1879. 70,000 







between Staten Island and New Jersey 
been done at this point during the year. Efforts are now 
made to find out from those most largely interested in the improve¬ 
ment of this channel, what, in their opinion, the needs of commerce 
require. 

J uly 1,1876, amount available....... .................................... $229 74 

Amount appropriated by act approved August 14, 1876... 10,000 00 


10,229 74 


• 9 m m m m m 


.. 10,229 74 
.. 30,480 00 


July 1, 1877, amount available....... ... 

Amount (estimated) required for completion of existing project^ 

(See Appendix D 9.) 

10. Improvement of harbor of Plattsburgh, New York.— .Dufing the year 

no operations have bmn conducted. 

J uly 1,1876, amount available..... $4,941 52 

July 1,1877, amount available .......................................... 4 } 941 52 

(See Appendix D 10.) 
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<• 11. Improvement of harbor at Burlington, Vermont —The superstruc¬ 
ture of the extension of 160 feet of breakwater has been completed, and 
work on the repairs to the southern end of the breakwater has been 

commenced and carried up to within two.courses of the necessary 

height. 


July 1, 1876, amount available.................... 

Amount appropriated by act approved August 14,1876.... 


July 1, 1877, amount expended during fiscal year 


• m 


mm 9mm • 
m m m • jp • • • 


$7,590 71 

20 , 000 00 


• • 0 § • m m m • 


27,590 71 
12,113 56 


July 1 


> 


amount availabl 



m m m m m m m m m m 


m • 



477 15 


Amount (estimated) required for completion of 
Amount that can be profitably expended in fiscal 


existing project. -... 
ending June 30 3 



(Sen© Appendix 




*295,000 00 
50,000 00 



No new 




of $2,000, 




under the appropriation 
not sufficient 
brought again 



August 

large 
in the 



July 1,1876, amount available.... 

Amount appropriated by act approved August 14, 1876 
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$3,411 85 
2,000 00 


July 1, 



, amount 



fiscal 



* «® » • » m » m 
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6,411 85 
2,801 20 


July 1, 1877, amount available 


m • m m » «ii' n» « m I##' • • m m m m m m m m «• «> m #» m » m m m • m 



<55 


237,160 00 
50, (MM) 00 


«w 

Amount (estimated) required for completion of existing project .......... 

Amount that can be profitably expended in fiscal year ending June 30,1879. 

(See Appendix D 12.) 

13. Improvement of Otter Creeh y Vermont.—1 $o appropriation having 
been made, no operations were conducted during the year. 




1876, amount available. 

1877, amount expended 
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$63 69 
7 85 


July 



#» m m * 


• • m 



CONSTRUCTION OF PIER AT LEWES, DELAWA.RE.HARBOR IMPRO.VE. 

MENTS ON DELAWARE RIVER AND BAY.IMPROVEMENT OF THE 

NAVIGATION OF DELAWARE AND SCHUYLKILL RIVERS; OF BROAD- 
KILN RIVER, DELAWARE; AND OF SHREWSBURY RIVER AND COHANSEY 
CREEK, NEW JERSEY—DELAWARE BREAKWATER HARBOR. 


Officer in charge, Lieut. Col. J D. Kurtz, Corps of Engineers, with 
Capt. William Ludlow, Corps of Engineers, under his immediate orders. 


1. Construction of pier near Lewes, Delaware .—Daring the last fiscal 
year a steam-engine has been purchased as the motive power on the con¬ 
struction of the pier; two bays have been constructed of material left 
on hand in the fall of 1875, and twenty more pile-shafts, with the neces- 
















REPORT OF THE CHIEF OF ENGINEERS. 


53 


sary parts, have been ordered from the lowest bidders for supplying the 
material. 

During the present fiscal year it is proposed to put in place all of this 
material, and to put down a corresponding portion of the timber super¬ 
structure. This will make the entire length of the structure 1,659 feet. 

Next year it is proposed to complete the work by finishing the outer 
end; by surrounding the pier-head with a suitable! fender system; by 
placing buoyed anchors for vessels to moor to when lying at the pier; 
and by laying a railroad-track 2,700 feet long on the pier and to the 
limit of the United States land, to enable the railroads of the locality to 
connect with and use the landing pier. 


876,amount available., 
appropriated by act ap 


• • m m m <m m m m m m m 


• m • • 
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July 



durin 



m m m m 
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$75 43 
30,000 00 

9,253 80 
9,500 00 


$30,071 


amount 



• • «» « 


* m m <m * * » 


• » • • 


18,753 80 
11,321 63 
5M00.00 

50,600 00 


Amoaot (estimated) required for completion of existing project... 50,600 00 

Amount that can be profitably expended in fiscal jear ending June 30,1879 . 50,600 00 

(See Appendix E 1.) 

2. Ice-harbor at New Castle , Delaware .—A contract for the removal of 
110 feet iu length of the coal wharf below the piers, in addition to the 
103 feet removed last year, has been executed and the work commenced. 

The construction of the crib foundation of a new ice-pier, the last 
contemplated by the present plan of improvement, will be completed 
the present year, leaving the platform of the crib at the level of low 
water in readiness for the stone superstructure. 

Next year it is proposed to complete this pier and dredge mt the 
accumulated sediment in the lower part of the harbor, for which pur¬ 
pose an appropriation of $24,000 is asked by the officer in charge. 


July 1, 1876, amount available... 

Amount appropriated by act approved August 


m m m • « » • 


1876 . 


» » « • 








» * « m list 


13,094 40 
12,000 00 


094 40 
676 13 



Inly 1,1878, mo in n t avaiJiiiiJiile ........................................... 14,418 27 

Amount that can be profitably expended iu fiscal year ending June 30,1879.. 24,000 00 

3. Harbor of Wilmington , Delaware .—During the past year work has 
been iu progress along the channel of the river just above the light¬ 
house; just below the mouth of Brandywine Creek; just above Third 
street on the north, and above Market street on the south side of 
channel. The result has been the removal of soft mud deposits, and an 
increase in the width of the channel in each case, affording 12 feet depth 
of water at low tide. The amount of material removed was 88,1)00 cubic 
yards. 

It is proposed the present season to remove from the channel-way 
near the mouth of the Brandywine Creek about 5,000 cubic yards of 
mud, and from the south side of channel just below Third street about 
210 cubic yards of fast rock. 

Next season it is propose to remove, by dredging between a point 
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near tbs buoy depot and Market street, about 80,000 cable yards of 
material. This will require an appropriation of $17,000. 

Jnly 1,1876, amount available ............................... $190 29 

Amount appropriated by act approved August 14, 1876.. 16,000 00 

- $16,120 29 

July 1, 1877, amount expended during fiscal year ............. 3,606 48 

July 1, 1877, outstanding liabilities........................... 5,932 80 

■ 9,539 28 

July 1,1877, amount available ........ 6,581 01 

Amount (estimated) required for completion of existing project.......... 20,000 00 

Amount that can be profitably expended in fiscal year ending June 30,1879. 17, 000 00 

(See Appendix E 3.) 

4. Harbor at Marcus Hoolc . Pennsylvania .—There has been no mater* 

harbor during the past year 

atm * ^ ^ ^ 

two landing-piers, the upper timbers of which are fast going to decay. 
These repairs, together with slight repairs that are requisite to the upper 
stone ice-pier, will require an expenditure of about $2,200. 

It is proposed to examine these piers with a view of placiug a rock 
protection about their bases, if required. 

July 1,1876, amount available..... $6,701 91 

July 1,1877, amount expended during fiscal year........... 359 00 

July 1, 1877, amount available...,..... -................................. 6,3142 

(See Appendix E 4, 

5. Ice-harbor u# Chester , Pennsylvania ,—During the fiscal year ending 
June 30, 1877, repairs have been made to the upper ice-piers and bulk¬ 
head, and the connecting bridges were reconstructed. The work was 

done by hired labor aud purchase of material in open market, at a cost 
of $2,600. 

This harbor was of much benefit to vessels the past winter. It afforded 
shelter to 25 large-class schooners, several tug-boats, barges, and other 







Amount ap 
July 1,1 

(See 



by act approved August 
expended during fiscal year 

E5« 



m * 


$2,600 
2,600 








Pennsylvania .—Daring the past 
year operations for improving this river have been confined to the mouth 
and vicinity upward toward Girard Point, with a view of deepening the 
channel to 24 feet at ordinary low tide. About 50,000 cubic yards of 
material have been removed. 

During the present season it is proposed to continue the dredging at 
the month of the river, increasing the width of the deep-water channel 
with each cat; and remove about 18,000 cubic yards of material from 
the channel near Gibson’s Point, so as to afford 20 feet depth of water 
at low tide. 

Next year it is proposed to complete the deep channel at the month ; 
remove 3,000 cubic yards of gravel from the ent just above Penrose 
Ferry bridge; remove about 400 cubic yards of fast rock from the chan¬ 
nel at Gibson’s Point, and 50,000 cubic yards of sand and gravel from 
the channel between “Gibson’s” and Gray’s Ferry bridge,the latter work 
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to be executed with a view of affording 18 feet depth of water at low 
tide above Gibson’s Point, 

Job 1,1876, amonu t available...... ........................ f99 86 

Amount appropriated by act approved August 14, 1876....... 20,000 00 

- |2G,099 85- 

July 1,1877, amount expended during; fiscal year ............ 6,096 06 

J aly 1,1877, outstand ing liabilities . 2,534 71 

- 8,630 77 

July 1,11377, amount available.......... 11,469 08 

———— 

Amount (estimated) required for completion of existing project.. 209,700 00 

Amount that can be profitably expended in fiscal year ending June 30,1879. 65,000 00 

, (See Appendix E 6.) 






the artificial 
channel by 




f’# Island .—Daring the 
have been directed to the 
the navigation of the river at Fort Mifflin Bar, where 
has been widened at the entrance to the New Jersey 
removal of about 100,000 cubic yards of sand, and to the 
removal of a wreck sunk at a point just below the Horseshoe Buoy. 

During the present season it is proposed to complete the excavation 
at the south end, at Fort Mifflin Bar; to commence and complete addi¬ 
tional excavations at the north end of the channel, with a view of widen¬ 
ing the same at the entrance to the Pennsylvania channel, which will 
require the removal of about 60,000 cubic yards of material; to remove 
a wreck from the channel just above Pea-Patch Island, and one fmm 
the channel just above the “ Buoy of the Middle/* Delaware "Bay; to 
resume the improvement of the channel upon the northern and western 
side at Bulkhead Shoals, and to survey the locality of the improved 
channel at Fort Mifflin Bar. 

Next season it is proposed to continue the removal of shoal points 
the easterly side of Bulkhead Channel, lower down the river. 

Anrount appropriated by act approved August 14, 1876.. $40,000 00 

July 1,1877, amount expended during fiscal year.. ...$14,163 95 

July 1,1877, outstanding liabilities......... 5,162 08 





Aj 


1,1877* amount available 


(estimated) 
that can be pro 

Appendix 
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20,673 97 



existing project. 235,000 00 

year ending June 30,1879. 











Delaware River, 

Sew Jersey. .Operations for improving the river at this locality closed 

in the fall of 1876, owing to the exhaustion of the appropriation. A 
channel had then been made around Periwig Island 125 feet in width 
and 6 feet depth of water at low tide. 

Next year it is proposed, should an appropriation be made, to con¬ 
tinue the improvement at the same locality, in maintaining its depth 
and increasing its width. 

Amount (estimated) required for completion of existing project... 

Amount that can be profitably expended in fiscal year ending June 30,1879. 

(See Appendix E 8.) 

i. Improvement of Broadkiin River, Delaware .—Operations for the im 
provement of this river ceased in the spring of 1874. 
t Should an appropriation be made, it is proposed next year to con 
tine the work by dredging the river at the shoal places, and excavat 


|30,000 00 
10,000 00 
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ing an inlet into the bay at the junction of the Broadkiin and Lewes 
Creeks. 

Amount (estimated) required for completion of existing project............ $70,447 00 

Amount that can be profitably expended in fiscal year ending June 30,1879. 10,000 00 

(See Appendix E 9.) 


10. Improvement of the north and south branches of the Shrewsbury 
River , New Jersey. —Operations for improving this river ceased in 1873, 
for want of funds. 

Should an appropriation be made, work will resume next season by 
dredging at Upper and Lower Kocky Points, and by constructing a de¬ 
flecting dike at the latter point. 


Amount (estimated) required for completion of existing project... 
Amount that can be profitably expended in fiscal year ending June ? 


m m m m m 






continuing this imp 
An appropriation 







ing and deepening the channel 
for the work. 


in accordance 



large for widen* 
original project 


Amount (estimated) required for completion of existing project.$20,000 00 

Amount that can be profitably expended in fiscal year ending June 30,1879- 10,000 00 

(See Appendix E 11.) 

12. Delaware Breakwater. —There is no material change in the condi¬ 
tion of this work since my last annual report. ^ 

The Western Union Telegraph Company still have a station here, and 

operate their line, connecting with the land by cable laid along the bot. 

tom of the harbor. 

The use of the harbor as a port of call for transatlantic shipping is 
largely increasing, as will be seen by the tabular statement in the ap¬ 
pendix. 

(See Appendix E 12.) 


13. Fort Wardens’ Line , Philadelphia , Pennsylvania .—This question 
mains as last reported, nothing on the subject having been heard from 
e municipal authorities of Philadelphia. 


the councils 




IMPROVEMENT OP HARBORS AND RIVERS OF CHESAPEAKE BAY, MARY¬ 
LAND ; OF JAMES AND APPOMATTOX RIVERS, VIRGINIA ; OF GREAT 
KANAWHA RIVER, WEST VIRGINIA ; OF NEW RIVER, VIRGINIA AND 
WEST VIRGINIA, AND OF CAPE FEAR RIVER, NORTH CAROLINA. 

Officer in charge, Maj. William P.Craigbill, Corps ol Engineers, who has 
had under his immediate orders daring the fiscal year Capt. C. B. Phil¬ 
lips and Lieut. Thomas Turtle, Corps of Engineers, and since November, 
1876, Capt. J. W. Cuyler, Corps of Engineers. 

1. Improvement of Chester River at Kent Island Narrows , Maryland .■— 
The appropriations for this work have been: March 3, 1873, $15,000; 
June 23,1874, $5,000; and August 14,1876, $5,000; but owing to causes 
of delay, explained in previous reports, nothing was done in carrying 
out the project until May, 1875. 

^ (.)n the 30th of June, 1876, the portion of the work on the Easton Bay 

side has been completed, the width of channel having been reduced, 
however, to 80 feet instead of 100 feet as at first contemplated. 
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On the Chester River side the channel had been dredged to 80 feet in 
width over the entire distance, and an additional cut was being* made, 

making the total width 1.00 feet, as at first proposed. The causeway 

had also been cut through to the full width (60 feet) allowed by the 
draw, which had previously been built by the county authorities of 
Queen Anne and Talbot. 

Operations ceased on the 7th of July, 1876, the available funds being 
exhausted. An examination of the entire channel, made immediately 
after, indicated that the channel was maintaining itself well, both as 
to width and depth. 

Of the appropriation of $5,000, made August 14,1876, only $1,000 
became available for expenditure iu September. 

It was proposed to expend this amount at once in giving relief to 
oavigation by cutting through the cans© under the counterpoise of 


the passage through the draw. 

This plan was rendered inexpedient on account of the condition of 
the causeway, which was badly broken up by the severe storm of Sep¬ 
tember 17,18. 

In April last an examination of the entire channel was made. It 
was found that it had maintained itself well. 

At an inspection of the causeway and draw, made daring the early 

part of June, it was found that the county authorities had put both in 
a condition sufficiently good to warrant the General Government in going 
on with the improvement of the channel. 

Operations were resumed on the 11th of June, and consisted in cut¬ 
ting out the causeway under the counterpoise of the draw, giving addi¬ 
tional vent to the water; in riprapping the central pier and the counter¬ 
poise abutment; in tie construction of four pile-wings to facilitate the 
passage of shipping through the draw, and in marking the entire length 
of the channel with gnide-piles. 

This work was completed on the 28th of Jane. Since that date a 
dredge has been engaged by the day for cutting off some sharp tarns in 
the channel, particularly on the Easton Bay side of the causeway. It 
is proposed to continne this dredging as long as available funds will 


















five thousand dollars were appropriated in all up to Jane 30, 1877; but 
owing to long and unavoidable delays and consequent increase of 
expenses, this snm has not quite completed the work estimated for. 

Occasional repairs will be required to keep this channel open when 
completed. Their cost will probably average §3,000 per year. This 
amount can be profitably expended in the fiscal year ending June 30, 
1879. 

July 1,1876, amount available........-...... §5,374 15 

Amount appropriated by met approved August 14, 187©... 5,000 00 


July 1,1877, amount expended during fiscal year 


10,374 15 
6,340 92 


July 1,1877, amount available........................................... 4,033 23 


Amount (estimated) required for completion of existing project.......... 

Amount that can be profitably expended in fiscal year ending Jane 30,1879 

(See Appendix F 1.) 


3,000 00 
3,000 00 
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Examinations 
ascertain the 






2. Improvement of the entrance to the harbor of Baltimore, Maryland .— 
During the past fiscal year operations hare been confined to dredging at 
the upper end of the Fort McHenry Channel, with a view to widening 1 
the entrance to the inner harbor of Baltimore ; and at the lower end of 
the Brewerton Channel, with a view to restoring v the original depth of 

the channel below North Point. On June 30,1876, work remained ms . 

pended, the appropriation having been exhausted early in Jane. 

By act of Congress approved August 14,1876, an appropriation of 

$73,000 was made for the work, but none of this amount became availa. 

ble for expenditure until September 14, when an allotment of $40,000 
was made, 

portions of the channel were at once commenced, to 
most in need of attention. The resulting maps 
, the two points specified above were determined 
of improvement, and proposals were invited and 
1, for the removal of 240,000 cubic vards of ma 


upon as 
opened on 
terial. 

A contract for this amount of dredging was entered into at the rate 
of 9| cents per cubic yard. The contract required the work to be com¬ 
menced December 1, 1876, but owing to delays caused by an accident 
the contractor’s machinery while en route from the North, and an 
unprecedented amount of ice in the harbor, operations were not com¬ 
menced until March 7, 1877. On this date dredging was commenced 
at the upper end of the Fort McHenry Channel and completed on. the 
2d of May, Two wedge-shaped pieces were removed, one on either 
side of the channel, affording a total width of 750 feet opposite Lazaretto 
Point, the widening commencing about 1,200 feet below All this 
dredging was to a depth of 25 feet at ordinary low-water. Ninety- 
four thousand cubic yards of material were removed from this locality. 
Dredging was then commenced at the lower end of the Brewerton 
Channel below North Point. An interior cut 45 feet from 'the north 
side of the channel, which was left incomplete in June, 1876, has been 
completed, and three additional interior cuts have also been made 
during the balance of the fiscal year, thus conpleting the contract for 
dredging 240,000 cubic yards, and leaving this portion of the channel, 

extent of five-sevenths of its width, in better condition than 

ever 


was 

at once invited, and 
of 300,000 cubic yards of addi- 
was entered into for the execution of this 
amount of work at the rate of 9| cents per cubic yard. The contract 
requires the work to be commenced on July 1, 1877, and to be com¬ 
pleted on June 30,1878, It is proposed to dredge to this extent in com¬ 
pleting the deepening of the Brewerton Channel from its lower end as 
far as opposite North Point; in enlargingthe turning place at the junc¬ 
tion of Brewerton and Craighill Channels; and in making an entirely 
new call through the Brewerton Channel, thus giving an additional 
width of 40 feet. 

The original project for this work contemplated a channel such as 
would adm it of vessels draw I n g 22 § or 23 feet to come to tb e ci ty of Bal¬ 
timore at any ordinary stage of the tide. The object has been attained 
so far as depth is concerned; but the channel is still deficient In width 
throughout. 
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Since the practical completion of the channel in 1874, the annual 
appropriations have been bat little in excess of the amount ($50,000) 
winch it wm estimated would be required for annual reparations. All 
the funds that could be spared for the purpose, however, have been 
devoted to giving increased width to the channels, particularly at the 
taming places at their junctions with each other. Considerable relief 
has thus been afforded to shipping, bat moire is needed. 

No appropriation was made for the coming fiscal year ending June 
30,1878. One hnndred and thirty-five thousand dollars were asked for 
that year, which woald have filled the estimated cost of the existing 
ject, and provided far the annual reparations. To this snm add 
50,000 for reparations for the year, and we have, as the amoant that 
can be profitably expended in fiscal year ending June 30,1879, $185,000, 


July 1,1876, amount available 


• • • • # 


• • • • 





68 

00 


July 1, 
July 1, 



amoant expended during 
ontsteadiicif liabilitiea „., 



* m m m m m 


• » • m 


tin ins 


m « 


30,266 72 
9,497 05 





29.762 77 



1877, amoant available. 


• » • m « 


« • » » 


46,031 91 




Amount (estimated) required for completion of existing project........... 185,000 00 

Amoant that can be profitably expended in fiscal year ending June 30,1879. 185,000 00 

(See Appendix F 2. 

3. Improvement of Wicomico River , near Salisbury , Maryland . Opera. 

tk)i8 have remained suspended during the whole of the past fiscal year. 

The original plan of improvement was to dredge a channel 75 feet in 
width anti 7 feet in depth from the bay up to the town of Salisbury, and 

deposit tine material behind longitudinal dikes. For want of sufficient 
appropriations, and the unexpected amount of diking required to be 
done by the Government, the plan was modified so as to contemplate a 
channel only 50 feet in width and 5 feet in depth. When work was 
suspended in January, 1876, the appropriation being exhausted, the 
modified plan had been carried out, with the exception of a short space, 

width of but 28 feet, for want of funds. 

The act of Augn 
this work, 

re-examination of the channel was made in the early 
May. It was found that tie channel had stood quite well, except iu 
vicinity of the wharves at the town. The shoaling at the latter points 
appears to be due in a great measure to the deposition of saw-dust from 
the mills above. The dikes were found to be iu good condition. 

Arrangements have been made for recommencing work, which will 
consist in dredging. It is expected that the amoant available will be 
sufficient to give a width of 70 feet to the channel through its entire 
length, retaining the present depth of 5 feet, and to redredge the turn¬ 
ing basin, and in front of the wharves. 

It is estimated that from three to four months will be required to exe¬ 
cute the work contemplated* 

The appropriations have been: June 10,1872, $5,000; March 3,1873, 
SoADO; June 23,1814, $5,000; March 3,1875, $5,000; and August 14, 
1876, $5,000; total, $25,000. 

No appropriation was made for the fiscal year ending June 30,1878. 
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Should tli© original plan, be carried out an appropriation of #15,000 
will still be required. 

July 1, 1876, amount available ........... _ $71 04 

Amount appropriated by act approved August 14,1876................... 5,000 00 


July 1, 1877, amount expended during fiscal year 


• • 


§ m m m m m • • • • 


5,071 04 
370 34 


July 1, 1877, amount avaUable 


• • • 


4,700 70 


Amount (estimated) required for completion of existing project 
Amount that can be profitably expended in fiscal year ending Jone 30, 

(See Appendix F 3.) 


15,000 oo 
7.500 00 


had been suspended in March, 1876, for want of fuuds, was resumed 
abont tbe middle of September, 1876, when $40,000 of the appropriation 
of $60,000 of August 14,1876, became available for expenditure. No 
contracts have been made. The work has been partly done with ma¬ 
chinery belonging to the United States and partly with machinery be¬ 
longing to the city of Richmond, which has been hired and operated, as 
in the previous year, by the United States, the rental not exceeding the 
cost to the city of necessary repairs. 

The following statement shows the cubic yards of material removed : 
Channel between the Brewery and Almond Creek, earth, 26,655 yards; 
rock, 727 yards; new channel at Goode’s Rocks, earth, 3101 yards; rock, 
1302 yards. The city of Richmond has taken about 20,000 yards of earth 
from the channel below the Brewery, and about 20 yards of rock. There 
liave been removed also by the James River Canal Company and by 
the Old Dominion Steamship Company about 9,000 yards of sand at 
their own expense. Three thousand eight hundred and sixty-three lin¬ 
ear feet of timber groins have been built at the bars for the purpose of 
contracting the water-way and by sconr producing a greater depth. 
The experiment of their use on this river has been thus far successful, 
though its extent has been limited for want of funds. 

The Dutch Gap cut-off remains at 180 feet width at the surface of the 
water, and has a depth of about 15 feet at low-tide. It can be used by 
all classes of vessels coming to Richmond, but would be improved aud 
made more satisfactory to navigators by a further enlargement. 

low water from Rockett’s Reef to Hampton Roads",^whicb is equivalent 
to 16 feet at high water; but a greater width and depth are both re¬ 
quired for the accommodation of the growing commerce on the river. 

July 1,1876, amount available ...... $104 59 

Amount appropriated by act approved August 14, 1876 .... 60,000 00 


■ m m m • m 


mm* 


uly 1,1877, amount expended during fiscal year 


July 1, 1877, amount available 


60,104 59 
43,201 67 

16,902 92 


Amount (estimated) required for completion of existing project_....... 258,024 00 

Amount that can be profitably expended in fiscal year ending June 30,1879. ISO, 000 00 

(See Appendix F 4.) 

5. Improvement of the Appomattox River , Virginia .—The operations of 
the year have not been extensive* Work for widening the Pnddledock 
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Channel to about 100 feet was completed August 31,1876, under a con¬ 
tract of December 31,1875. The cut is now sufficiently wide, under ex¬ 
isting circumstances, and has a depth permitting vessels drawing 10| 
feet to pafsS with ease. The old channel of the river is seldom used. 

Since the allotment in September, 1876, of 115,000, from the appro¬ 
priation of $30,000, made August 14, 1876, work has been confined to 
raising the banks of the new channel at several low places, where the 
river threatened to break through in high freshets. This was completed 
in June, 1877. Nothing 1 further seems now necessary for this channel. 

Attention will next be given at an early day to the portion of the 
river between the city of Petersburg and the upper end of the new 
channel 


July 1, 1876, amount available.................. 

Amount appropriated by aet approved Angost 14, 





amount expended 



fiscal year 


• m • in* «p 


<11 • « 




Amount (estimated) required for completion of existing project...... 83,000 00 

Amount that can be profitably expended in fiscal year ending June 30,1879. 50,000 00 

(See Appendix F 5.) 


6. Improvement of Great Kanawha River, West Virginia. .At the close 

of the year ending June 30,1876, the following contracts were in force: 
August 20,1875, for building lock No. 5, near Brownstou; October 15, 
1875, for building lock No. 4, near Gain Greek Shoal; March 28,1876, 
for building the dam, abutment, pier, and floor of a navigation-pass ad¬ 
joining lock 5. 

An additional appropriation of $270,000 liras made by the act of Au¬ 
gust 14,1876, of which $15,000 became available in September, 1876, 
6170,000 in January, 1,877, and the remaining $85,000 in March, 1.1177", 
Additional contracts were made thereafter, as follows i May 1,1877, 
for building a dam, abutment, pier, and floor of a navigation-pass ad¬ 
joining lock No. 4} and May 23,11,877, for the iron-work of the pass and 
▼ier of dam 5. 


Owing to an unusual frequency of freshets, the working 











the foundations. Much stone and other material has been prepared and 
is in readiness for introduction into the structures, and it is certainly 
expected that they will be well advanced before the close of 1877, un- 
less there should be a recurrence of the freshets which were so frequent 
in 1876. 


Negotiations are in progress, under the direction of the United States 
district attorney for West Virginia, for the acquisition of the necessary 
site for lock and dam No. 3, near the month of Paint Creek, 

In continuation of the plan of ameliorating the condition of some of 
the worst shoals which obstruct navigation at points not affected by the 
permanent works now in hand, a small sum has been expended at Red 
House Shoal It has not been considered necessary or expedient to 
make expenditure of this kind at any other point. 

A series of observations have been made at several perints on the New 
River below the mouth of the Greenbrier, for the purpose of determin¬ 
ing the effect of freshets in the New River upon the regimen of the 
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Kanawha. Some observations have also been made on the Elk River 
with a similar object. 

July 1,1876, amount available .........,................... $871,460 49 

Amount appropriated by act approved August 14, 1876...... 270,000 00 

■ .... . $541,46# 49 

July 1,1877, amount expended during fiscal year............ 93,876 85 

July 1, 1877, outstanding liabilities....... 25,266 47 

- 119,142 32 

# _ 

July 1, 1877, amount available......... 422,318 17 

Amount (estimated) required for completion of existing project.... .... 3,582,000 00 
Amount that can be profitably expended in fiscal year ending June 30,1879. 500,000 00 

(See Appendix F 6.) 

River , from the lead-mines in Wythe County 
the Greenbrier River y West Virginia .—A 



























the navi¬ 
gation by the keel-boats now used, at a cost of $100,000; the other con¬ 
templating a 3-foot steamboat navigation, to cost $1,000,000. 

The first appropriation for the work was $15,000, August 14, 1876; 
but it was not made available until May, 1877. As this appropriation 
was insufficient for a general improvement, it seemed necessary to con* 
what should be done at present to a limited portion of the river, 
and to that scheme which involved the least expense, viz, for th© keel- 
boats now in use, it being the understanding that what is first done in 
4li© smaller improvement should Ijwb arranged with a view to its utiliza¬ 
tion and adaptation some future day, when the means provided shall 
suffice to enter upon the improvement of the river for light steamboats. 

it seemed also expedient that the first: portions of the river treated 
should 'be in the vicinity of New River bridge, in order to facilitate 
communication of at least a portion of the country through which the 
river flows with an existing outlet east aud west—the Virginia and Ten¬ 
nessee Railroad—which is itself in connection with the whole system of 
rail and water intercommunication of the country. 

expected that the work will be completed, as far as the funds 
available will allow, before the close of 1877. 

Amount appropriated by act approved August 14, 1: 

July 1,1877, amount expended during fiscal year 



** m m » 


• • • ** • m • 




amount available 


• • 


• m 


m m m 


m m m 


, 921 



85,000 

50,000 


Amount (estimated) required for completion mf existing project... 

Amount that can be profitably expended in fiscal year ending June 

(See Appendix F 7 

8 . Improvement of the Cape Fear River , North Carolina. — Very little 
could be done in this important work during the first half of the fiscal 
year, owing to the want of funds. An appropriation of $132,500 was 
made by the act of August 14, 1876, of which $110,000 became avail¬ 
able toward the latter part of September. Proposals for stone for con. 

turning th© closing work at New Inlet were immediately invited, but it 
became expedient to reject those first received, and a second call was 
necessary. The lowest of the new bids was accepted, but the delivery 
of stone could not be commenced until some time in January. The 
contract provided for the delivery of 45,000 cubic yards. Up to June 
30, over 20,000 yards had been put upon the work between Zekefa and 
Federal Points, bringing it up to low-water mark for about two-fifths of 
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its length, without, however, giving it the full width. It is expected 
that this work will be brought up to the level of low-water throughout 
its whole length by the end of 1877. 

Dredging should be resumed on the Baldheitd Bar, but this cannot 
lx 1 lie until the suction-dredge shall have been repaired and some 
important improvements applied to her, for which funds are not now 
available, 

Tbe width of the channel at the “ Logs,” which is now 134(11 feet, should 
be increased to 250 feet More dredging will be required at the upper 
end of the cut behind the Horseshoe Shoal, when the closure of New 
Inlet shall have enabled the direction of the portion of the cut opposite 
New Inlet to be more certainly defined. 

There is every reason to expect a favorable conclusion to this im¬ 
provement at no distant day, if sufficient funds be supplied for its proper 
progress. 


Joly 1,1876, amonnt available 



• m m m m 

August 14,1 




July 1,1877, amount expended daring fiscal 
July 1,1877, outstanding liabilities.. 



122,722 72 
132,500 00 

-$155,222 72 

63,434 12 
3,856 35 

- 67,290 47 


July 1 1877, amount available 


• * » » » * » m> » * 


Amonnt (estimated) required for completion of existing project. 

Amount that can be profitably expended in fiscal year ending June 30,1879. 

(See Appendix F 8.) 


87,992 25 

16M00.00 

160,000 00 


IMPROVEMENT OF THE HARBORS OF WASHINGTON AND GEORGETOWN, 
DISTRICT OF COLUMBIA | OF TRIBUTARIES OF THE LOWER POTOMAC } 
OF RAPPAHANNOCK, ELIZABETH, AND NANSEMOND RIVERS, VIRGINIA ; 
OF RIVERS IN NORTH CAROLINA—-IMPROVEMENT OF NORFOLK HAR¬ 
BOR. 


Engineer in 



T. Abert, United States Civil Engineer. 


1. Harbors of Washington and Georgetown , District of Columbia .— 
The work of removing rocks from the harbor of Georgetown, which was 
in progress at the date of the last annual report, was continued until 
August 15, 18713, when the machinery was returned to the James Biver 
improvement. Three of the most dangerous rocks were removed, the 
amount of rock-excavation being 522 cubic yards. 



The main ship-channel of the river, between the Virginia draw of the 
Long Bridge and Georgetown, has been rapidly filling up with sand 
and debris brought down by freshets. The preservation of a navigable 
depth through this channel is of vital importance to the Cumberland 
coal trade of Georgetown, in which numerous vessels are engaged, and 
an estimate has been prepared by the engineer in charge for dredging 
a channel 250 feet wide and 18 feet deep at low-water. The amount 
required for this purpose is $42,233. 

The Washington Channel along the immediate city front, between 
the arsenal and the Washington draw of the Long Bridge, has become 
m shoal as to seriously interfere with the trade of the city. As the 
channel is the only one by which steamboats and shipping can reach 
the city wharves, it should be deepened and widened to meet the wants 
of navigation. 
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The estimate for a channel 200 feet wide and 12 feet deep at low- 
water Is $57,040. 

July 1,1876, amontit available ..... $9,441 87 

July 1, 1877, amount expended during fiscal year ........................ 6,585 25 

July 1,1877, amount available .... 2,856 62 


Amount (estimated) required for completion of existing project.......... 

Amount that can be profitably expended in fiscal year ending June 30,1876 

(See Appendix G 1.) 


100,000 00 
100,000 00 


2. Accotink Creek , Virginia >.—No work has been done daring the year, 
as no funds have been available. 

The amount reqnired to complete the work according to the original 
estimate is $14,000, 

















has 

the 





river, which has been partially re-excavated 
is estimated by the engineer in charge that 
this work, and $5,000 for the construction 
Occoquan. 

Jnly 1, 1876, amount available.. 

July 1,1877, amount expended daring fiscal year_ 







dike 




;h of the 
bar near 


* « m » 


J nly 1, 1876, amount available. $422 01 

July 1,1877, amount expended daring fiscal year... 220 00 

July 1,1877, amount available .. 202 01 

Amount (estimated) required for completion of existing project.......... -. 10,000 00 

Amount that can be profitably expended in fiscal year ending June 30,1879. 10,000 00 

(See Appendix G 3.) 

4, Aquia Creek , Virginia. —No funds have been available for this 
work during the year. The estimate for Its completion is, as in last 

annual report, $14,500. 

Amount (estimated) required for completion of existing project.. $14,500 00 

Amount that can be profitably expended in fiscal year ending Jnue 30, 1879. 14,500 00 

(See Appendix G 4.) 

August 16, 1876, and suspended September 5, when the funds were 
exhausted. The channel was found to be in eood condition, but should 


August 16, 1876, and suspei 
exhausted. The ehaunel was 
be further widened, as, owin 
deposits of sand from the act 


were 








in good condition 
>sed position, it i 
al currents and w 
ae to the trade of 1 





July 1, 1876, amount available...... 

July 1,1877, amonnt expended during fiscal 


m m m m w 


w m m m 


m m on m 


Amount (estimated) required for completion of existing project 
Amount that can be profitably expended in fiscal year ending Ju 


• • • • 


Jane 30,187! 


11.853 23 

1.853 23 

m mum—__ 

7,500 00 
7,500 00 


(See Appendix G 5.) 


6. Rappahannock River, Virginia .—The dredging operations at Fred¬ 
ericksburg have been continued under the appropriation of $10,000 
made August 14, 1876, and a dike has been constructed on the right 
bank of the river below the steamboat wharf. 

Owing to the continued deposits from freshets an annual appropria¬ 
tion of $7,560 will, in the opinion of the engineer in charge, be required 
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for dredging, and daring the next year $8,000 for building a dike for 
the deposit of the dredged material, as the present dikes are full. 

July 1,1876, amount available................................ $400 75 

Amount appropriated by act approved August 14, 1876......... 10,000 00 

- 110,400 75 

July 1.1877, amount expended during fiscal year............... 7,481 74 

July 1,1877, outstanding liabilities.. 631 62 

- 8.113 36 


Julv 


77, amount available 


m m m m 


mm • m • m m 01 • • • • • • • • • • • 


39 


Amount (estimated) required f 
Amount that can be profitably 

(See Appendix G 6.) 


for completion of existing project 


m m m m m 


in 


• • 



ie 

u 













Some farther dredging is required to meet t 

July 1, 1876, amount available......... ................ 

Amount appropriated by act approved August 14, 1876.. 


Chesapeake Canal anc 
ie entrance of vessels™ 
to meet the wants of 
is recommended. 


dredging 


* » • 


• iii 


» » » « m 


m * » * * m 


July 1, 
July 1, 


ii mo it 11 It ex pe u cl ed cl u ri o g fiscal y ear 


m» m * 



$118 02 
5,000 00 

5,118 02 
128 13 

4,989 89 


Amount (estimated) required for completion of existing project...... 5, CMX1 00 

Amount that can be profitably expended in fiscal year ending June 30, 1.879. 5,000 00 

(See Appendix G 7.) 

8, Norfolk Harbor, Virginia. .Ail appropriation of $35,000 was made 

in the river and harbor act of August 14, 1876, for the improvement of 
this harbor, the work proposed being dredging a channel through the 
bar at the mouth of the southern branch of Elizabeth River. For the 
continuation of this work and for the removal of, wrecks $25,000 are 
asked by the engiueer in charge. 

Amount appropriated by act approved August 14, 1876......$35,000 00 

July 1,1877. amount exnended during fiscal year...... 289 15 


• «1 0 • » 


289 



m m m m 


»«*«*• « • • m m m « » m m m m m » 


00 

00 


Amount (estimated) required for completion of existing project... 25,000 00 

Amount that can be profitably expended in fiscal year endiug June 30,1879. 25,000 00 

9. Nansemond River , Virginia ..The appropriation of $5,000, made 

August 14, 1876, will be expended in widening the channel at Suffolk, 
dredging a channel through Shingle Creek Bar, a short distance below 
Suffolk, and repairing a part of the old dike at Western Branch Bar. 
For the completion of the work $2,000 will be needed. 

July 1, 1876, amount available............................ $87 59 

Amoant appropriated by act approved August 14, 1876.................... 5,000 00 


July 1,1877, amount expended during fiscal year 


5,087 59 
347 07 


July 1,1877,amount available............................................ 4,740 52 


Amount (estimated) required for completion of existing project 
Amount that can be profitably expended in fiscal year ending Ju 


m m 

Amount that can be profitably expen 

(See Appendix G 9.) 


O E 


2,000 00 
2.000 00 
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10. Pamplico River , North Carolina.— An appropriation of $15,000 for 
the improvement of tins river was made by the river and harbor act of 
August 14, 1870, and the work is now under contract. 

The operations proposed are, dredging near the town of Washington, 
and the removal of pile obstructions at Hill’s Point, about 6 miles below 
Washington. 

Owing to the advantageous prices at which the work was let, the 
present appropriation will be sufficient for the proposed improvement. 

Amonnt appropriated by act approved August 14, 1876....... $15,000 00 

July 1, 1877, amount expended during fiscal year...... 363 96 
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for want of 














July 

July 


to warrant its present improvement 

, 1876, amount available.. 

’7, amount expended during fiscal year 



first proposed 
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amount available. 


MSB MOB' 'BIBB' » «» «i MB' Mil' MB' MB' * Mil Mil Mil MSI «> 
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$5,283 63 
5,100 65 

181 98 




222,000 00 
4,000 



Amount (estimated) required for completion 

Amount that can be profitably expended in fiscal year ending June I: 

G 11.)! 

12. Perquimans River , North Carolina .—The snag-boats and machinery 
heretofore employed on the Roanoke River have been transferred to this 

stumps, &c., obstructing the channel are now being 
removed by hired labor, this method being more economical than by 
contract. 

No further appropriation will be required. 

Amount appropriated by act approved August 14, 1876.........$2,500 00 

July 1, 1877, amount expended during fiscal year....... 345 86 


t 






Augu 
As 

urvey has been 
a detailed 




the data nece 
improvement. 

.. $ 10 , 



m m m m. m m 


• • • m mi • m m m m • • • • m m m 


See Appendix G 13. 


IMPROVEMENT OF THE RIVERS AND HARBORS ON THE COAST OF 
SOUTH CAROLINA, GEORGIA, AND THE ATLANTIC COAST OF FLOR¬ 
IDA. 


Officer in charge, Lient, Col. Q. A. Gillmorc, Corps of Engineers, 
having under his immediate orders Cupt. James C. Post, Corps of Engi¬ 
neers. 

% 

1. Improvement of Charleston Harbor, South Carolina .—The operations 
during the last fiscal year have been confined to the Beach Channel 
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entrance, along the Sullivan’s Island shore. It was found last fall that 
the channel had unexpectedly shoaled in tbe western portion of it to 5.1 
feet mean low-water. To remedy this, and, if possible, secure at least 
the former depth of 13 feet by the natural scour resulting from an in¬ 
creased flow of xfrater, it was determined to lower the height of Bowman 
jetty to mean low-water for some distance for the outer end. In the 
execution of this work, 185 linear feet have been lowered to mean low- 
water and 205 linear feet to 2 feet above mean low-water. The result, as 
ascertained by soundings taken June 25, has been a deepening of the 
shoal part of the cbaunel to 14 feet mean low-water. The work upon 
the jetty has been suspended for the present, pending a detailed survey 

which has been ordered. 

'redging-steamer Henry 

yards of material from the channel last autumn ; but her 
suspended in consequence of the shoaling above 
yet been 
It is proposed 

either in dredging in Beach Channel or in lowering an additional por 
tkm of the jetty to low-water level, or by dividing it betweeu these two 

as shall be deemed most expedient alter the completion of the 

In consequence of peculiar and necessarily unforeseen causes, which 
are explained in the report of the engineer in charge, the sum thus far 

expended in the improvement of Charleston Harbor has exceeded the 

original estimate by nearly 12 per cent. Another small appropriation- 
will, it is hoped, suffice. 

1, 1.876, amount available................................ $1 ,008 80 

Amount appropriated by act approved Augnat 14, 167IL........ 10, 00-6 00 

-- $ 11,008 » 

July 1,1877, amount expended during fiscal year 

July 1, 1877, outstanding liabilities... 1,306 6 

- 4,946 73 

m m m » « «* <m •» m * m m • m « «» m •«» » • w « • ®» • * * * » m m m m » * m • • m m m » 6,064 07 

Amount (estimated) required for completion of existing project .. 11,000 00 

Amount that can be profitably expended in fiscal year ending J nne 30,1679. 5, OjO 00 

(See Appendi 

o Savannah River and Harbor, Georgia 

« • 1 ■ £D> '» 1 * . • *• 

been carried on in 
v dam 
the 












red and weakened to 
tions. On the 22d of April, a freshet, bringing with it a large quautity 
of drift material, destroyed 186 linear feet of the unfinished portion 
nearest mid-channel. It was deemed best not to resume work upon it, 
beyond what was necessary to secure it from further damage, until an 
additional appropriation was made, so that the work of enlarging the 
water-way below the Cross Tides, to provide for the free flow of the 
increased volume of water which the finished dam would divert into 
Front River could be carried on simultaneously with the work upon the 
dam. 

2. In order to aid the ebb-flow into Front Hirer and relieve the press¬ 
ure on the dam, the water-way between King's and Hutchinson’*! Isl¬ 
ands was enlarged by making a cut 60 feet wide and 9 feet deep Jn 
doing this, 25,047 cubic yards of material were removed by dredging. 
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3. From the new channel along the Georgia shore, near 14 The Wrecks,” 
11,5,189 cubic yards of material were removed by dredging. Iu doing 
this, one through-cut 5,879 feet long, 24 feet wide, and 15 feet deep at 
mean low-water was completed, and two other cuts were under way at 
the close of the fiscal year. The through-cut, by flowing in from the 
sides, was widened to 60 feet and shoaled to 12 feet, mean low-water. 
A crib-work obstruction was removed from the south side of this channel. 
Under existing agreements, with the funds available, it is expected that 
a channel 120 feet wide and 13 feet deep, mean low-water, giving nearly 
20 feet at ordinary high-water, will be secured by the commencement of 
the coming cotton-shipping seasou. 

outhwest of the Oyster Bed light, 12,012 cubic yards of materials 

dredging, increasing the width of the channel at 







three hundred aud ninety-five cubic yards of materials were remov 
dredging, which deepened the channel to 12£ feet, mean low-water. 
Shoaling to some extent has takeu place in other parts of the river 
where dredging was previously done, but not enough to require dredgiug. 
The balance of the existing appropriation will be expended in dredging 
in the new channel along the south shore of the river near “The 
Wreck 8.” 

The work recommended to be done during the next fiscal year, 
which an appropriation is requested, is as follows: 

A. To finish the dam at Gross Tides. 

B. To increase the area of water-way at contracted points below Cross 
Tides, so as to allow a free flow of the increased volume of water ex¬ 
pected to be secured by the dam. 

C. To remove a portion of the outer end of the old jetty at King’s 
Island, which now acts as an obstruction. 

U. To continue the dredging in the new channel, at u The 
toji mean low-water depth of 14J feet, aud to a suitable width. 

remove the wreck or portiou of wreck near Oyster Bed 
do some dredging at that point. 

F. ' restore the originally dredged depth of 14J feet, mean 
water o the channel northeast of Fort Pulaski, if necessary. 

necessary. 
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July 1 


by act 


1877, amount expended during fiscal year 
1877, outstanding liabilities... 
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$3,771 

28,634 49 
9,285 17 


$65,771 



1,1877, amount available. 


m m m m 0 mm 


m m m m m m m 


m w m m m 


m m m m m 


37,919 66 
27,852 15 




299,320 00 
150.000 00 


Amount (estimated) required for completion of existing project.......... 

Amount that can be profitably expeuded iu fiscal year ending June 30,1879 

(See Appendix H 2.) 

3. Improvement of inside passage between the Saint John 1 8 River and 
Femandina , Florida,— No work was don© upon this passage during the 
last fiscal year for want of funds. The channel, 40 feet wide and 4 
feet deep, opened through the shoals during" the fiscal year ending June 
30,1876, was examined during the past month, so .far as an examination 
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coaid be made while passing through it on a steamer. It was found 
that shoaling had taken place to some extent in Gunnison’s Cut, and 
also at the confluence of Sister’s Creek with the Saint John’s River. 
Two weekly freight lines between Fernandina and the Saint John’s 
River now use this passage, and it is deemed important to provide for 
its enlargement. 

Amount (estimated) required for completion of existing project..! 160,000 to $370,000 
Amoant that can be profitably expended in fiscal year ending June 30, 1S79.. 25,000 

(See Appendix H 3.) 

Saint Augustine Creek , (Thunderbolt River,) Georgia .—This river 
ititutes part of the inside passage between the Savannah River and 
assaw Sound, and is used by small freight and passenger steamers 

iavaunah and Brunswick, Darien, Fernandina, and the 



dangerous obstruction 




No appropri 



Appropriation recommended for this purpose 

(See Appendix H 4.) 
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EXAMINATIONS AND SURVEYS FOR IMPROVEMENT 





reply to a resolution of the Senate of January 9, 1877, directin 
the Secretary of War 44 to communicate to the Senate all information 
in his possession concerning a water-line of transportation from 
of the Saint Mary’s River, between the States of Georgia and Florida, 

through Okefenokee Swamp, and through the State of Florida to some suit . 

able point on the Gulf of Mexico , embracing the probable nature and char¬ 
acter of such a water-line, and the extent of country and population to 
be benefited by its construction, and an estimate of the cost of the 
necessary surveys or examinations therefor,” a report from Lieut. Col. 
Q. A. Gillmore, Corps of Engineers, to whom the resolution was referred, 
was transmitted to the Senate at its last session, and printed as Senate 

9 AArti Congress, 2d session. 



GULF OF MEX 




SACOLA 

GATION 


OF THE 
CEDAR KEYS 


, ALABAMA, AND OF PEN' 

THE NAVI 


APALACHICOLA, CHATTAHOOCHEE, 



Officer in charge, Capt. A. N. Damrell, Corps of Engineers. 

1. Improvement of harbor at Mobile, Alabama .—This work has been com¬ 
pleted in accordance with adopted plan. A channel has been cut through 
Dog River Bar 200 feet wide and 13 feet deep, and through Choctaw 
Pass 300 feet wide and 13 feet deep at mean low-water. The estimated 
cost in 1870 was $656,800; as revised later in the same year, with some 
modifications in plan, $774,315.52; as revised in 1873, with some further 
modifications, $589,237.19. The actual cost, including $70,550 expended 
by tb© Alabama State harbor board, is $460,719.55. 

Redaction in cost below estimates is due to successive declines in con- 
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tract-prices for dredging under the different appropriations below earlier 
and estimated prices. 

The officer in charge considers a new plan of improvement, demanded 
by the commercial necessities of the pprt of Mobile, whereby all ves- 
sels crossing the. outer bar, which has 21 feet of water on it at mean 
low-tide, may pass up to the wharves of the city, and recommends an 
appropriation of $10,000 to be used in making the uecessary surveys for 
determining, if the project is feasible, and the best plan, and commenc¬ 
ing the work after these matters are properly determined. Appropria¬ 
tion asked by the officer in charge for fiscal year ending June 30, 1879, 
$ 10 , 000 . 

.$16, 





mm m m m m mm 


• sb » as 


m m m m mm 


year 


*1 m 


m m m m m m m 




Removal of obstructions at the entrance to the harbor of Pensacola, 
Florida. —The attention of this office has been called to the importance 
of an examination to ascertain the cost of removing certain wrecks near 
the entrance to Pensacola Harbor, which at present endanger the pas¬ 
sage of the larger class of vessels entering that port. 

The officer in charge of improvements in that section estimates the 
cost of such examination at $1,500, and the probable cost of removing 
the obstructions at $20,000. 

(See Appendix I 


3, Improvement of the harbor 9 of Cedar Keys , Florida .—Nothing wasdone 
on this work during the year for want of funds. A contract for dredg¬ 
ing, iii continuation of the improvement, was made June 1 , 1877. Un¬ 
der this contract the work will be continued during the next fiscal year, 

as far as the appropriation of $10,000 of August 14, 1876, will allow. 

Appropriation asked by the officer in charge for the fiscal year ending 
June 30, L879, $50,000. 


July 1, 1876, amount available.... 

Amount appropriated by act approved Augnst 14, 187 


m ii® m m ii® •» 


m m • »® * * 


%4 % 
10,000 00 


July 1, 1877. 
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4. Improvement of ChoctawhatcheeRiver , Alabama and Florida. —Work 
on the improvement of this river was carried on during part of the 
month of May and the whole of June. It consisted in the removal of 
snags and sunken logs and overhanging trees. Seventy-five miles of 
the lower part of the river have been kept in fair boating condition, • 
After the present season’s work there will remain, to complete the 
improvement, the cutting of a channel through Half-Moon Bluff Shoal, 
about 130 miles from the mouth, -and another about 4 miles below Ge¬ 
neva, each from 200 to 300 feet long, composed of large blocks of lime¬ 
stone, and the removal of three wrecks and such snags as may accuma- 
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* 

late after the cessation of work, for which the offices* in charge asks for 
the fiscal year ending June 30, ..18711, $19,000. 

Jnly 1,1876, amount available.%...* $284 93 

Amount appropriated by act approved August 14,. 1876 .................. 5, 000 00 


July 1,1871, amount expended daring fiscal year 


July 1,1877, amount available 


m m m m mm 


5,284 93 
2,498 55 

2,786 38 


Amonnt (estimated) required for completion of existing project... 19, 332 00 

Auiouut that can be profitably expended in fiscal year ending J no© 30,1879. 19,000 00 








t of Appalachicola Ri 
er during December, ] 
moral of a large raft 
the upper end of Moc< 












—Work was prose- 

aary, 1.877, and con. 

end, and of several 


the 






its necessity has since been shown. 

Hi# 

An appropriation of $20,000 is asked 
the fiscal year ending June 30, 1879. 

July 1, 1376,amount available.. 

July 1, 1877, amount expended during fiscal year 


by the officer in charge for 


» * • <m ■» m> » «» m< m » m m * m » 9 m 


« m m m 


July 1, 1877, amount available 


$8,555 50 
3,778 59 

4,776 91 

60, 000*00 
20,000 0<l 


Amount (estimated) required for completion of existing project.......... 60,000 00 

Amouot that can be proti tably expended i n fiscal year endi ug June 30,1879. 20,000 00 

(See Appendix I 5.) 

6. Improvement of Chattahoochee and Flint Rivers, Georgia .—This work 
was continued during the year as follows: A large number of snags and 
overhanging trees were removed; the head of the jetty at Wolfax Bar 
was protected by rock riprap; the breakwater on the Georgia side at 
the same bar was extended 561) feet down. A channel 60 feet wide and 
4 feet deep was made through Little Uchee Shoal, by blasting, A 
channel 55 feet wide and 3 feet deep was obtained through Slick Bluff 
Shoals by the same means, and the Middle Bock, a little below, was 








•j 


; 


i I 


Ti 







ting 





It is proposed during next year to complete the work at Stick Bluff 
and Middle Rock, and then to continue work on the worst bars on the 
Chattahoochee River, as Hardridge’s Shoals and King’s Rock. 

An appropriation of $50,000 is asked for by the officer in charge for 
the fiscal year ending June 30, 1870. # 

July l f 1876,amount available...... $27,603 06 

Amount appropriated by act approved Augoat 14, lt<76 ............___ 20,000 00 


July 1,1877, amount expended during fiscal year 


July 1,1877, amount available...... ................................... 25,! 


47,603 06' 
22,037 97 


09 


Amount (estimated) reqnired for completion of existing project.......... 

Amount that can be profitably expended in fiscal year ending June 30,1879 

(See Appendix I 6,) 


260,000 00 
50,000 00 
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7, Improvement of Black Warrior and Tombigbee Rivers, Alabama .— 
Operations were continued on this improvement principally below the 
point to which the work had been previously carried. 

The working season was reduced by various causes to about six 
months. During that time twelve bars were improved by the construc¬ 
tion of 5,076 linear feet of jetties and the removal of 688 snags. The 

whole number of suags removed was 798. 

A great improvement has been effected, but a portion still remains to 
be opened before the full benefit of the work already done cau be had. 


July 1,1876, amount available ..-... ------ 

Amount appropriated by act approved August 14,1876... 15,000 00 




Amount 

Amount 




imated) required for completion of existing projec 
; can be profitably expended in fiscal year ending J 






IMPROVEMENT OF THE MOUTH OF THE MISSISSIPPI RIVER; OF THE 

ENTRANCE TO GALVESTON HARBOR; OF SABINE PASS; OF THE 
SHIP-CHANNEL IN GALVESTON BAY; AND OF PASS CAVALLO, INLET 
TO MATAGORDA BAY, TEXAS. 


Officer in charge, Capt. C. W. Howell, Corps of Engineers, having 
under his immediate orders Lieut. C. E. L. B. Davis, Corps of Engineers. 

1. Improvement of the mouth of the Mississippi River at Southwest 
Pass .—The work of Improvement at the Southwest Pass, by dredging, 
was continued as heretofore, and with favorable results. 

The channel has been maintained at a quite uniform depth, and while 
vessels have suffered detention, mainly from improper handliug, there 


has been none s 
during the past 


of deep-t 







from the work 







Durim 





the early years of the work, 
raught vessels using the dredged channel 
with the large amount of cotton and grain 
icate the benefits commerce has derived 
it is thought commerce must have sus- 
f reliable outlet to the sea. 
current-measurements, and observations 


been made in the river and its various passes, the arrangement, com¬ 
parison, and compilation of which are not yet completed. Should dredg- 
iing: be continued throughout the present fiscal year, the dredge-boats 
belonging to the work will require extensive repairs. Therefore, although 
means are provided for work during: the first one-third of the year, the 
amount found to be an average of several years’ expenses is resubmit¬ 
ted as the estimate for the year. 

The detailed report of the officer in charge, who has made the subject 
of fin improved (nutlet to the Mississippi River a study for over eight 

years, presents facts and conclusions of interest, to which attention is 
invited. 
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Whole amount appropriated.. $1,327,224 38 

Whole amount expended..... 1,310,539 63 

July 1,1676, amount available............................ $22, 894 04 

Amount appropriated by act approved August 14, 1876..... 100,000 00 

-— -— 122,894 04 

July 1, 1877, amount expended during (fiscal year.......... 106,209 49 

July 1, 1877, outstanding liabilities....................... 5,923 77 

-- 112,133 26 

July 1,1877, amount available...... 10,760 78 

Amount that can be profitably expended in fiscal year ending June 30,1879. 150,000 00 

(See Appendix 

Galveston Harbor , 

4 

tention of appropriation for this work, its prosecution 

# M 

m 



avai 

ionade had passed away during suspension, and upon resumption of the 
work operations were confined to the collection of material, its manu¬ 
facture into gabions, mats, &c., &c., required in the work of construction, 
the procurement of machinery, and the repair and improvement of plant, 
and completion of buildings required on the work. 

In January, the allotment from the appropriation for the work being 
exhausted, operations were again suspended. Upon release of the bal¬ 
ance of the appropriation, in February, work was resumed and continued 
throughout the year. 

Work of construction was also delayed by unusually stormy weather 
during the spring and early summer. 

During the year Fort Point gabionade was extended 1,000 feet The 
effect of that structure has been to maintain a depth of water over the 
bar at mean low-tide of from 15| feet in September, 1876, to 16| feet in 
May, 1877, with increasing improvement, as shown by the report lor June. 

This improvement it is expected will be accelerated upon completion 
of repairs to the Fort Point breakwater, a large portion of which was 
destroyed by the storm of September, 1875. This work has been delayed 

squence of the difficulty experienced in procuring suitable piles 
and the obstructions met with in 

on the B Point gabionade has consisted 

water deep euongh to sink gab- 

ious and in constructs 

proposed to continue construction at this point until 
channel over the oqter bar is obtained equal to that over thi 

Tine officer in charge reports that, in consequence of additions to 
strengthen the gabions, the cost of their manufacture has been increased, 
as also has the cost of construction, beyond his original estimate. 

The estimate of cost of manufactnre was based upon experimental 
work ordered for that purpose before the work at Galveston was com¬ 
menced. 

The placing of mats underneath, at the sides, and in front of the gab¬ 
ions (not contemplated in original estimate) has increased the cost of 
construction, but it is thought that the saving in settlement from their 
use will obviate the necessity for several rows of gabions, as was at first 
designed, and that two rows, at most, will answer instead. 

The effects produced by the work on the inner bar lead to *tbe belief 
that the gabionade at Bolivar Point need not be extended as far as was. 
designed to produce the result desired. 
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Should the above saving in construction be realized,, it may balance 
its increased costi aud the increased cost of manufacture, and thus per 
mil: the completion, of the work with the amount provided for in the 
revised estimate. 

To provide against possible suspensions in future, and consequent 
increased cost of the work, it is recommended that the balance of the 
estimate for its completion be made available during the next session of 
Congress. 

Originalestimate ....... .. .. ........ ....^ l,2o9,446 43 

Revised estimate.......... .*>59,740 00 

Whole amount appropriated .......... 352,000 00 

Whole amount expended.......... 307,935 47 
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August 14, 
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818,749 
142, 000 
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July 
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• m • *i • m 


m » m m m » « *, m m m m 


124,697 
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36.052 



Amount (estimated) required for completiou of existing project_ ..... 207,740 00 

Amount that can be profitably expended iu tiscal year eudiug June 30,1879. 150,000 00 

(See Appendix J 2.) 

3. Continuation of the tcork on the ship-channel in Galveston Bap, he- 
ticeen Red Fish Bar and Morgan's Paint. —Congress, by act approved 
August 14, 1876, appropriated $72,000 for this work, which amount was 
made available April 25, 1877. 

In section 2 of the above-mentioned act Congress also directed that a 
u survey for a ship-channel through Galveston Bay, beginning at 12 
feet water in the mouth of the San Jacinto River and ruuning out of 
the mouth of said river east of Morgan’s Point to the present channel 
through Red-Fish Bar, thence through the same, extending through 
Galveston Harbor, passing west of Half-Moon Shoals aud Pelican 
Island, and to 12 feet water in Galveston Channel; and to cause an es¬ 
timate of the cost of the same to be made, and of the comparative merits 
of the same, with the route to the head of Bolivar cbanuei, aud of the 
effects of the completion of each of said channels on the Galveston Har¬ 
bor as to shoaling or deepening the same.” # # * * 

As the selection of a line through Galveston Bay upou which to com¬ 
mence work with the appropriation available before the survey was 

the 


mence 

C( 


lano 




mar 






the work on the ship-cbanuel 
should be expeuded be deferred until the final report upon the survey 
was made and the future action of Congress thereon was knowH. 

This recommendation (see Appendix J 3) was approved by the Sec¬ 
retary of War. 

The survey is now completed, and the report thereon is submitted 
herewith, together with the report of a board of engineer officers con- 

vened for the purpose of considering the question of locatiou of the pro. 

posed channel. 

Whole amount appropriated ..................................... ...... $97,000 00 

Whole amount expeuded .............................................. 25,000 00 

Amount appropriated by act approved August 14, 1876,,...,.......... 72,000 00 

July 1, 1877, amount available......................................... 72,000 00 

.Amount that can be profitably expended in fiscal year eodiqg June 30,1879. 150,000 00 


(See Appendix J 3.) 
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4. Surrey for m skip-e) nnel through Galveston Bay, Texas. —This sur¬ 
rey was ordered by act of Congress approved August 14, 187d, for the 
purpose of ascertaining the comparative merits of the different routes 
through Galveston Bay, described ia section 2 of the above act, and 
u the effects of the completion of each of said chauuels on the Galveston 
Harbor as to shoaling or deepening the same. 7 ’ 

The survey has been completed, and the report thereon is submitted 
herewith. 

Am out Appropriated by aet approved August 14, 1376..... $10,000 00 

July 1, 1377, amount expended during fiscal year..... 8,589 64 

July 1, 1877, amount available......—..... 1,410 36 

(See Appendix J 4.) 













, Texas.- 
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is been •* 
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Original estimated cost...... 

Whole amonut appropriated... 

Whole amount expended..... 

Revised estimate lor a 15-foot channel__ 

Balance required fo complete a 15-foot channel. 

Revised estimate for a 20-foot channel.. 

Balance required to complete a 20-foot channel 


mi nit « milt mi 


• m * m 


* • m 


m » m 
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$*7,513 90 

58,000 00 
6,225 58 
176,071 00 
118,071 00 
390,317 00 
332,3^7 00 


July 1,1876, amount available ........ 

Amount appropriated by act approved 


$16,658 84 


August 14, 1,376 


July 1, 1877, amount expended during fiscal year 
July 1, W7, outstanding liabilities.............. 


2.384 42 
1,285 m 


54,658 81 


July 1, 1377, amonnt available .. 


• m> m m m » • «» • «» m » «» • 


Amount (estimated) required for completion of existing project for 12-foot 

channel .......... 47,026 00 

Amount that can be profitably expended in fiscal year ending June 30,1879. 47,026 00 


• * * min % • » >m • 


4,169 42 
50,489 42 


for 12-foot 





6. Improvement to Pass Gavallo, in 
t of Congress, approved August 1 
r this work. 
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Bay, Texas.- 
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await the future action of Congress, which recomm 
proved by the Secretary of War. 

Amount appropriated by act approved August 14, 1876 .........1 

July 1, 1877, amount available ...... 

Amount (estimated) required for completion of existing project.. 
Amonnt that cun be profitably expended in fiscal year ending June 

(See Appendix J 6.) 



m m m m m 


m »••••#. 


• • • 


• • * * • 


$ 20,000 00 
20,000 00 
695,325 00 
130,000 00 


PROTECTION OF THE RIVER-BANKS AT FORT BROWN, TEXAS, FROM 

ENCROACHMENT OF THE RIO GRANDE. 


Officer in charge, Capt James F, Gregory, Corps of Engineers. 

The act making appropriations for the sundry civil expenses of the 
Government for the fiscal year ending June 30,1877, contained an ap- 
























76 


REPORT OF THE CHIEF OF ENGINEERS. 


propriation of $10,000 for a work necessary for this purpose, to be ex¬ 
pended under the direction of the Secretary of War, 

In accordance therewith, a pile jetty or breakwater has been bnilfc for 
the protection of about 500 feet of the river-front near the northwest 
corner of the post. 

The work is designed to arrest the progress of encroachment which 
threatens not only to destroy some of the most valuable buildings at the 
post, but to break through into the lagoon, which would entirely change 
the chaunel of the river, and leave the greater part of the post on tine 
opposite side of its channel. 

No further recommendation with reference to protection can. be made 
until the effect of the next high water shall be seen upon the work, and 
the banks immediately above and below 

Amount appropriated by act approved July 31, 

sundry civil expenses 
June 30, 1877. &c 




making appropria¬ 
te fiscal 
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IPROVEMENT OF OUACHITA AND YAZOO RIVERS—REMOVAL OF RED 

RIVER RAFT—IMPROVEMENT OF TONE’S AND CYPRESS BAYOUS, 

RED RIVER—SURVEY FOR THE PRESERVATION OF THE PORT OF 
MEMPHIS—WATER-GAUGES ON THE MISSISSIPPI AND ITS PRINCI¬ 
PAL TRIBUTARIES. 


Officer in charge, Capt. W. H 





ineers. 


1. Improvement of the Ouachita River, Arkansas and Louisiana. —Upon 
the appropriation of August 14, 187(3, becoming available, May 1, 1877, 
work was commenced on the dams at Spoon Camp Shoals and Buffalo 
Flats for the purpose of concentrating the water in a single chaunel 
when at a low stage. 

At the end of June the dam at Spoon 
work commenced upon that at Buffalo F 
During the coming 

ate with the snag-boat in removin obstructions in the 
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m m m m • • 



ju: 


during fiscal 



1, 1877, amount available 


«•<*»<• m m m M m • * m 


m m m • m m m m 


m m m 


6,830 56 


aount that can be profitably expended iu fiscal year euding June 30,187! 

(See Appendix L 1.) 


20,000 OO 


2. Improvement of the Yazoo River , Mississippi. —No work was done 
during the past fiscal year for want of funds. 

As the appropriation is too small to admit of the purchase of an out¬ 
fit expressly for this river, so soon as the snag-boat O. G. Wagner can 
be spared from the Ouachita River it is proposed to continue the work 
of removing the wrecks, snags, aud other obstructions in this river. 
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Amount appropriated by act approved August 14, 1876 .................. $15,000 CM) 

July 1,1877, amount expended during fiscal year.......-.... .. 1,043 49 


July 1, 1877, a 


H 


ount available 


13,956 51 


Amount (estimated) required for completion of existing project.......... 93,000 00 

Amount that can be profitably expended in fiscal year ending J uue 30,1879. 50,000 00 

(See Appendix L 2.) 


3, Removing Raft in Red River and closing Tone's Bayou , Louisiana .- 

Removing Raft in Red River.— .Operations were continued at intervals 

daring the season with the steamer Thos. B. Florence, and one crane- 
boat, with full working force, in removing jams and drift-piles and pre¬ 
venting a blockade of the river and re-formation of the raft. 



cessfully withstood the flood, though some caving has taken place in 
the left bank below. 

Daring the coming season it is proposed to protect the banks for 
some distance below the dam, and also finish oft* .the top. 

As the river below cuts out each season, additions should be made to 
the height of the dam until the entire closure be effected. 



1,1876, amount available for removing raft.. 
Amount appropriated by act approved August 14, 

July 1,1877, amount expended during fiscal year on 
y 1, 1877, amount expended during fiscal y 
Bayou ............. 



i> 


35,000 



6,393 06 


$35,207 15 


• m m • <* m » 


m » * 1 * *1 m m » * » » » m m ««»'■ m 


32.944 


July l, 1877, amount available 


m * » * » 


ooo m » 


2,262 32 


Amount (estimated) required for completion of existing project for raft- 


• * ■» m> m » • • » » 


» 


• im> • imi till m m ■» «ii an m 


Amount that can be profitably expended iu fiscal year 
1879, for raft-work 
Amount that can be 
1879, on Tone’s Bayou 


140,000 00 




m m m • » « m m • m • « m 


m m m mm 


m «* m m 





Continuing the work of dredging and removing o 

Bayou, Texas .—No work was done on the bayou the past 
season. The building of a new dredge-boat was commenced and is now 
in progress. 

During the coming season it is proposed to finish the dredge-boat and 
have her operate in the work of straightening and dredging the chan¬ 
nel from Jefferson to the month of the bayou. 

$22 10 
... 13,000 00 


July 1,1676, amount available ............_....... 

Amount appropriated by act approved August 14, 1876 


• • • 


m m m 


July 1, 1877, amount expended during fiscal year 


13,022 10 
3,121 37 


July 1, 1877, amount available......................................... 9,900 73 


Amount that can be profitably expended in fiscal year ending J one 30,1879 . 20,000 00 

(See Appendix L 4.) 
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5. Protection of the neater-froM of the port of Memphis, Tennessee ..-In con¬ 

sequence of a memorial from the city conneils of Memphis, representing 
the urgent necessity of ascertaining what measures should be taken for 
the protection of the landings of the city from further injury from the 
action of the current of the Mississippi, an examination of the locality 
was made, with the approval of the Secretary of War, and a report sain 
mitted to this office in February last, proposing a plan, with*estimates 
of cost, for the protection of the water-front. 

The officer in charge recommends protecting the caving bank with a 
covering of brush mattresses or rafts loaded with stone. The average 
width of this covering would be 175 feet, and the length of shore-line to 
be protected about 7,600 feet. He divides the space to be 
into two parts, that below Wolf River, 5,600 feet long, which is th 

^ ' ' of snch 

the work 

VV olf El V el, « m • >» «■ • * « m • • « m •» m m <m m • m • m n* m m • m m m m • m m • • m » m «•> m m m • • » • *»> • « • • * » $126, 

Above Wolf JIlILiS |l Cl « •» «» « •» • • « «» «» m • • » » ««» * • m m • m m «» * m m » * » .•.. » "» • •> rnfm » »> » « » • » * *» • • ■» * 4 * Jl y 

170,000 

work, when commenced, should, from its nature, be continuous. 
(See Appendix L 5.) 

. 6. Water-gauges on the Mississippi River and its principal tributaries.— 

Observations were continued at all the gauges. A new gauge was put 
in at Memphis, and repairs made to such of the others -as required 
them. 

July 1, 1876, amount available.. -.-_...........-$1,537 26 

Amount appropriated by act approved August 14, 1876.................... 5,000 00 

6,537 

July 1,1877, amount expended during fiscal year.......................... 4,869 

J"uly 1,18? J i amount available................ ........................... 1,668 24 

Amount that can be profitably expended in fiscal year ending Juue 30,1879. 5,000 00 
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1. Removing snags from Mississippi, Missouri, and Arkansas Rivers .— 
Daring the past season the expenditures on this work were limited to 
$50,000. The snag-boats worked on the Missis*sippi from Saint Louis to 
Vicksburg, 834 miles; in the Missouri, from the mouth to Boouville, 
105 miles; and on the Arkansas, from the mouth to Silver Lsike, 65 
miles. 

Owing to the late date at which the appropriation became available, 
this work could not; be commenced until the middle of October, and 
operations were much impeded by the heavy ice of the winter months. 

During the comiug season no held operations are conn tern plated, the 
only balance available being barely sufficient to care for the boats and 
other Government property until a new appropriation is made. 
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Tbe officer in charge renews his recommendation that sufficient money 
be appropriated to enable him to replace with iron the wornout hulls of 
tbe wooden snag-boats. Until this is clone, the work cannot be made as 
efficient as the needs of commerce demand. 

Tbe sum appropriated for the annual expense of operating the boats 
should also, in his opinion, be increased. 

July 1,1876, amonn available......... .. $4,358 98 

Amount allotted from appropriation for improvement of the Mississippi, 

Missouri, aud Arkansas Hi vers, by act approved August 14, 1876 .. 60,000 00 


July 1,1876, amount expended during fiscal year 


• • • a m • t« t ■ • 


amonn t av 



• • • • • 


• • • 


m m m m • 


mm m m m m 


m m m m m 


9,174 79 



» «®» » m » » m m m 


• m * m m » an m 


itl.i’© |Jir©iii 0 d f} w oocicn boat 8 . «* *» • • * »*>»»«»* •«■»•« »»*>»•» »»»»• • «*»»*» <■>»*«»«»»*»«> JNlJtiy 000 110 

For building one small iron-hnlled stern-wheel snag-boat.. 60,000 00 

For repairing one wooden snag-boat, and fitting it up for wrecking pur¬ 
poses ................... 50, 000 00 

For working expenses of 5 boats, 10 mouths each, at f 4,000 per month... 200,000 00 

555,000 00 

(See Appendix M 1.) 

BK 

2, Removing snags and wrecks from White and Saint Francis Rivers.— 
No appropriation has been made for work on these streams for several 
years; but, as it is of great necessity, the officer in charge submits an 
estimate for a snag-boat and expense of operating the same. 

Amount required for fiscal year ending June 30, 1879, viz : 

For building one stern-wheel iron snag-boat.... $60,000 00 

For operating same 10 months, at $4,000 per mouth... 40, 000 00 


(See Appeudix M 2.) 

3. . Improving Missouri River opposite Saint Joseph 

improvement is to stop the erosion of the Kansas sh 


100,000 


■The object of this 

















tion for the improvement of Mississippi, Missouri, and Arkansas Rivers, 
and will be expended during the coming season in extending and 
strengthening the works already erected by the bridge company to re¬ 
tain the channel of the river in its present position. 

Amount allotted from appropriation for improvement of the Mississippi, 

Missouri and Arkansas Rivers, by act approved August 14, 1876, ....... $10,000 00 

July 1, 1877, amount expended during fiscal year........................ 901 19 

July 1,1877, amount available............... 9,098 81 

tfg|)tfflMy«lyyyy''yyyyyyyy«yyymB aa' aSR* JHtfyyyyHyyyyHHHHlfliaMHtlyyyyyyyyyyyyyyy.inni 

Amount (estimated) required for completion of existing project........... 140, 000 00 

Amount that can be profitably expended in fiscal year ©udiiug June 30, 1879. 80,000 00 


(See Appendix M3.) 

4. Improrement of the Missouri River at Nebraska City, Nebraska .—An 
allotment of §15,000 was made from the appropriation for improvement 
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of tb© Mississippi, Missouri, and Arkansas Rivers for work at this locality, 
and. a survey having been made, the officer in charge submitted a report 
on the subject, with plan and estimates. 

The object of the work is to check an injurious change in the river 
channel, which has nearly destroyed the water-front of Nebraska City, 
besides greatly damaging other property in the neighborhood. 

The sum allotted will all be expended during* the coming season, leav¬ 
ing the completion of the work to be provided for by future appropria¬ 
tions. 


Amount allotted from appropriation i 
Missouri, aud Arkansas Rivers, by a 
July 1, 1877, amount expended during 


July 1, 1877, amount available 



August 14 


• • m m m m • 


Mississippi, 

876........ $15,000 00 

.. 3,229 43 


m m m m m m 


mm m m m m 


mm • *»«■••• • 





• «p • 






5. / 









of this work is to remove a bar which now renders access to the city 
wharf very difficult at low water, aud is also in the way of boats which 
have to pass above Fort Smith. 

A survey of this locality is in progress, and as soon as plans can be 
perfected the sum of $10,000, provided for this work from appropriation 
for improvement of Mississippi, Missouri, and Arkansas Rivers, will be 
expended. Final estimates for the completion of the work cannot be 
made until this survey is completed. 

9 * 

Amount appropriated by act approved August 14, 1876.. $10,000 00 

July 1, 1877, amount expended during fiscal year........................ 304 51 


« < 00 ! m m 


tosn m a* • «' « «iii m m m fl# m m • 


July 1, It.177, amonn 1/ avail aide.......................................... 9>Cj'JO 49 

(See Appendix M 5.) 

6. Improvement of White River above Jaeksonport. —Nothing was done 
on this work during the past year. The sum of $10,000, appropriated 
by act approved August 14, 1876, will be expended as soon as surveys, 
now in progress, shall enable a definite plan to be made for carrying on 
the work. 

The necessity for snagging operations in this stream is very great, 
and additional surveys are also required, and the officer in charge sub¬ 
mits estimates for this purpose. 

Amount appropriated by act approved August 14, 1876....... $10,000 00 

July 1, 1877, amount expended during fiscal year... 183 33 


amount available 


• • mmrnmmmmmmmm 


m m m • m 


• • • 


m m m 


Amount (estimated) required for completion of existing 
Amount that can be profitably expended in fiscal year en 

(See Appendix M 6.) 


intr June 30 


......... 700,234 37 

>30,1879. 60,000 00 


'EXAMINATIONS AND SURVEYS FOR IMPROVEMENT. 

% An allotment of $5,000 was made from the appropriation of August 
14,1876, for Mississippi, Missouri, and Arkansas rivers, for surveys and 
exaininations f on the Missouri River, at Omaha and Council Bluffs , Platts - 
mouth , Brownsville , and Atchison . 

Major Suter was charged with the execution of these surveys, which 
are now* in hand and will be reported on as soon as completed. 

(See Appendix M 7.) 
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IMP ROVEMENT OF MISSISSIPPI RIVER BETWEEN THE MOUTHS OF THE 

ILLINOIS AND OHIO RIVERS. 


Officer in charge, Col. J. H. Simpson, haring under his immediate 
orders Capt. C. J. Allen, Corps of Engineers. 

1. Improvement of Mississippi River . 

A. Piasa and Alton Dams. —The funds available for these works are: 


Balance July 1,1876. 
Appropriated August 


mm • 


• •■gup* m m m 


*»•«•• • • • • 


• s* • • m m m m •• 


• * m m m m m <m m • • 


• m m> m m m 


$3,682 76 
15,000 00 


Which were to be,applied 
repairs and extensions m 
exp during the fiscal 



of Piasa Dam and such 
AltoQ Dam, There has 




• • •> • 


m m m m m » mmmmmm mm m m m 


m • • m m m m 



ci 



• m m m m m m 


■ • • ■ mm 


ma m m m m m m m m m • m m • • • • • «* • • • 




8 , 


The balanc 


» m 





already begun. 

JIB. Sawyer Bend and Venice Dike ..No-work has been done at Sawyer 

Bend nor at Venice for want of funds. The completion of the esti¬ 
mated work at these points will require $53,929.10. 

C. Improvement of channel opposite Saint Louis* (closing CalioJcia 
Chute ./—The work done under the Appropriation of $29,600 lias been 
confined to the revetment of Arsenal Island and the construction of the 
abutments of the dam. The officer in charge submits a suggestion in 
connection with this work which is worthy of consideration; the essence 
of the suggestion being that since the closing of the chut© will seriously 
increase the risk of damage to boats in the harbor by ice, as was con¬ 
clusively demonstrated by the experience of the last winter, it would 
be advisable to make the dam a high one instead of low, as now author¬ 
ized, so as to form a protected pool which may be made a secure and 
permanent wiuter harbor. The data for a full estimate of cost not being 
available, it is recommended that a survey and estimate be ordered. 

D. j Horse tail Bar. —The condition of navigation at Horse-tail Bar was 
very unfavorable much of the season of 1876. Owing to the delay of 

quickly 



iw # y 7 — “ 

this case takes the form of a longitudinal dike, an estimate for which is 
submitted by the officer in charge. 

E. Fort Chartres and Turkey Island. —No work was done or contem¬ 
plated at Fort Chartres until further appropriation. 

A small amount of work was done at Turkey Island, which put the 
work in safe condition until further means are provided. 

F. Kmkaskia Bend.— No work has as yet been done at this locality, 
the fuuds being withheld in 1876, The progress of erosion is rapid, and 
further appropriation is urgently needed. 

G. Liberty Island. —Protection near Liberty Island has been extended 
2,700 feet during the year; the protected part is now 6,474 feet, and 
benefit is being derived from the greater permanence of channel and 
absence of the snags from the caving banks. 


6 H 


: ip.. 
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H„ Devils Island ,—The favorable results previously reported continue. 
The dams are still unfinished, the work of the past year being mostly 
limited, to extending the revetments. 

I. Dickey Island to mouth of Ohio .—Protective work to check the ero 
sion in rear of the city of Cairo was begun in 1876. The principal effort 
was to secure the series of spur-dikes from destruction, and to extend 
the protection by continuous revetment. The work done remains per- 
feet, and promises to be efficient. Work will be resumed to full extent 
of funds this season. 

The officer in charge recommends that, in case Congress is not dis> 
posed to grant larger appropriations than heretofore, no new works be 
undertaken until those now in band lb© complete. Works now begun 

will require $555,425.49 to prov.ide for their completion, of which nearly 

two thirds is for work begun by direct or implied 

submits an estimate of $500,000 for the 
1870. This sum would secure the completion of 
now in advanced state, and also allow some new 

work to be began. 

July 1, 1876, amount 

Amount appropriated by act approved August 14, 1876. 








July 


1877, amount expended during fiscal year 
1877, outstanding liabilities....... 


«» m m « sis 


• *■ <» m • m ip 


$15,724 <38 
229,600 00 

138,920 54 
5,803 69 


$245,324 


July 1, 1877, amount available 


* m flu «i 'I#' » onto «» mt 


«» m m m m » m * » » m m » » 


144,724 23 
100,600 45 


Amount (estimated) required for completion of existing project 
Amount that can be profitably expended in fiscal year ending June 

3 Appendix N. 


m m « 


6,729,660 66 
►,1879. 500,000 00 



IMPROVEMENT OF MISSOURI RIVER ABOVE THE MOUTH OF THE YEL 


Officer in charge, First Lieut. Edward Maguire, Corps of Engineers. 

The party organized for this work left Saint Paul, Minn., on June 11. 

The length of time required to reach the scene of operations permitted 
the accomplishment before the 30th of June of nothing more than a 
detailed survev of 


commence 
Island 
season 
reefs, and 



and such 
work will con 
construction of wing-dam 

Amount appropriated by act approved August 14,1876 
July 1, 1877, auiouut expended" during fiscal year..... 
July 1, 1877, outstanding liabilities. 



• m m m m 


m m m m m m m 


$4,589 
951 04 


$ 20,000 00 


5,540 37 


July 1, 1877, amount available.-...... 14,459 63 

Amount that can be profitably expended in fiscal year ending June 30,1879. 30,000 00 

(See Appendix O.) 


* 
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IMPROVEMENT OF THE UPPER MISSISSIPPI RIVER BELOW SAINT PAUL J 
OP THE DES MOINES AND ROCK ISLAND RAPIDS, AND OF THE HAR¬ 
BORS OF FORI' MADISON, BURLINGTON, AND DUBUQUE—IMPROVEMENT 
OF ILLINOIS RIVER. 


Officer in charge, Col. J. N. Macomb, Corps of Eng having 

under his immediate orders Capt. Amos Stickney, Corps of Engineers. 

1. Improvement of the Upper Mississippi River ,—The United States 
steamer Montana was employed as heretofore in rendering temporary 
aid to navigation by dredging with Long’s scraper, palling snags, and 
removing leaning trees from the banks, and also in building low dams 
and jetties for the permanent improvement of the channel. 

The great age of the Montana and the constantly increasing expense 
repairs from year to year leads the officer in charge to recommend 
rebuilding with an iron hull and new boilers, her maci 
still in excellent condition. The o 
new hull, boilers, and transfer of 
the year, at $91,500. 

1,1876, amount available... $1,609 86 

Amount Appropriated by act approved August 14, 1876.... 30,000 00 







31,609 . 



» m m «» • 


• m m 


July 1,1877, amount expended daring 6seal 

July 1, 1877, amount available.......... 

Amount that can be profitably expended in fiscal year ending June 30,1879. 

Appendix P 1. 


14,857 65 

16,752 21 
91,500 00 



2, Improvement of the Des Moines Rapids , Mississippi River .—During 
the past season the work was directly pushed toward opening the canal, 
so as to be available for the passage of steamers during the low-water 
season of the fall of 1877, and has consisted of finishing the guard-lock, 

constructing the lock-gates and machinery for operating the same, build¬ 
ing face of riprap wall on canal-embankment, finishing up prism of 
canal, &c. 


Amount appropriated by act approved August 14,1876 

July 1, 1877, amount expended during fiscal year __ 

July 1,1877, outstanding liabilities... 


$106,830 97 
17.518 73 



000 00 





» • • • • • • 


• m 


m m 




a® • • 


» m 


105,650 30 




m m • • m m 




Anoint (estimated) required for 
Id addition to the above the 

ending June 30, 1879, will require.... 

Amount that can be profitably expended in fiscal year 

(See Appendix P 


40,000 
135,000 


3. Improvement of Rock Island Rapids of the Mississippi River. —Owing 
to the lateness of appropriations) August 14.1876, and the partial allot¬ 
ment of $10,000 daring the fall of 1876, only 103 cubic yards of rock 
were broken at the foot of Moline Chain, Siuce the allotment of $15,000 
in the spring of 1877, work of excavation at Moline Chain has been con¬ 
tinued and 143.3 cubic yards of rock broken by June 30,1877. It is 
expected to break 750 cubic yards daring the present season. 

There remains to complete the improvement 1,655.8 cubic yards to be 
broken, and 2,505,8 cubic yards of rock to be dredged at the foot of 
Molin© Chain. For this, and for a general survey to provide the chan¬ 
nel with landmarks, buoys, &c., and cleaning the improved cut from 
bowlders or obstructions thrown into it by the ice, the officer in charge 
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asks for au appropriation of $50,000 for the fiscal year ending June 30, 
1870. 

July 1, 1876, amount available..*... ................................... $f>,729 16 

Amount appropriated by act approved August 14, 187(5.................. 25,000 00 


30,729 16 

15,966 29 
14,762 87 
50,000 00 
50,000 00 


July 1, 1877, amount expended during fiscal year........ ... 15,966 29 

July 1, 1877, amouut available...... ........ —................__.... 14,762 87 

Amount (estimated) required for oomplet ion of existing project.......... 50,000 00 

Amouut that can be profitably expended in fiscal year ending June 30,1879 . 50,000 00 

4. Improvement of the harbor of Fort Madison , Iowa .—The original 
estimate for this work was $30,186.87. The contract for furnishing 
stone for building riprap dam across Niota Chute has been let and the 
construction begun. The officer in charge estimates that the comple¬ 
tion of the work will cost $20,186.87. 

Amount appropriated by act approved August 14, 1876... $10,000 00 

July 1, 1877, amount expended during fiscal year... $312 55 

July 1, 1877, outstanding liabilities...... 50 88 


sis * m tin ||® j® 


ib * • ait 


amount available 


• m J* aft » » 


9,636 57 


Amount (estimated) required for completion of existing project...... 20,186 87 

Amount that can be profitably expended in fiscal year ending June 30,1879. 20,000 00 

(See Appendix P 1.) 

5. Improvement of Rush Chute and the harbor of Burlington, Iowa,— It 
Is proposed to build a raprap dam on a brush foundation near the head 
of Rush Chute, to increase the depth of water in the chute and scour out 
a sand-bar that threatens to destroy the navigation of the present chan¬ 
nel. 

The officer in charge estimates the cost of completing this work at 
$25,221.70. 

Amonnt appropriated by act approved Angnst 14, 1876.... $10,000 00 

July 1, 1877, amount expended during fiscal year...$33 33 

July 1, 1877, outstanding liabilities.... 38 88 


amonnt 



HU W » • « * * * «■ m «» 


Amount 


stimated) required for completion of existing projec 
at can be profitably expended in fiscal year ending Ji 


* «* » 


June 30, 


9,927 

25J221 

25,500 




6. Removal of a bar in the Mississippi River , opposite Dubuque , Iowa.— 
The origiuai project for this work has been changed, owing to local cir¬ 
cumstances and insufficiency of appropriation. The officer in charge 
proposes to remove the bar under contract by dredging as much of it 
as can be done with the available funds. 

For the permanent improvement he suggests the building of a train¬ 
ing-wall at an estimated cost of $25,300. 

Amount appropriated by act approved August 14, 1876.....$15,000 00 

J uly 1, 1877, amount expended during fiscal year, .. 5® 18 


583 18 


July 1,1877, amount available .......................................... 14,416 82 

Amount (estimated) required for completion of existing project.. 25,300 00 

Amount that can be profitably expended in fiscal year ending June 30, 1879. 25,300 00 

(See Appendix P 1.) 

7. Permanent improvement of the Upper Mississippi River .—-The officer 

in charge submits, with his reasons therefor, a pro/ect for a comprehen- 

- 
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give system of improvement of the Upper Mississippi River, at an esti¬ 
mated cost of $617,393, and recommends for the improvement of several 
of the worst localities an appropriation of $15,000. 

(See Appendix PI.) 

8. Improvement of 1 . llinois River.* .-The project for continuing the work 

of improving the river by dredging and building dams, jetties, and 
training-walls was successfully carried on, but not entirely completed, 
owing to suspension of work caused by long continuance of floods in 

the river, and the fact that of the appropriation made on the 14th An. 

gust, 1876, only $10,000 was allotted for use in the remainder of the 
working season of 1876. 




This amount was chiefly applied 
acted by detritus from summer 

ving a reserve 
uch work, and 
ment of Illinois River 

its increase 

ly 1,1876. amount available 













Amount appropriated by act approved August 14, 1 


channels 
which have demonstrated 

always in 
for completing the improve- 
requisite amount for thi 
the original estimate. 

|39,691 8< 



ffll * «l «! • • • 



1877, amount expended during fiscal year 
1877 1 outstanding liabilities 
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40,000 

49,317 
2,750 00 




52,067 72 



amount available 
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27, 624 14 


Amount (esti 
Amount that 

(See Appendix 


a ted) required 
be profitably 



completion of existing project 
pended in .fiscal year ending J 


I 


. 145,000 00 
. 145,000 00 



PRESERVATION OF THE FALLS OF SAINT ANTHONY AND IMPROVEMENT 
OF MISSISSIPPI RIVJBR ABOVE THE FALLS—CONSTRUCTION OF LOCK 

AND DAM AT MEEKER’S ISLAND—IMPROVEMENT OF MINNESOTA AND 
CHIPPEWA RIVERS, AND OF RED RIVER OF THE NORTH. 

Officer in charge, Maj. F. U. Farquhar, Corps of Engineers. 

1. Improvement of Falls of Saint Anthony .—The concrete dike has been 

The two rolling dams on the limestone ledge were constructed 

were filled 
There only remains 








d 

that the lower one will prove sufficient. 

During the present season it is proposed to complete the work on the 
apron, which it is hoped will complete all the work necessary for the pre¬ 
servation of the Falls of Saint Anthony. 

July 1, 1876, amount available-...... .... $3,062 38 

Amount appropriated by act approved August 14, 1876...... 120,000 00 

——- |123, UC2 38 

July 1,1877, amount expended during fiscal year............ 64,081 86 

July 1, 1877, out* lauding liabilities......................... 482 12 

- 64,56398 

July 1, 1877, amount available.__ ................................... 58,498 40 

Amount (estimated) required for completion of existing project.......... 184,726 35 

(See Appendix Q 1.) 
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2. Improvement of Mississippi River above Falls of Saint Anthony.— 
Work was commenced in May, 1877, at Battle Rapids. 

During the present season it is proposed to work on the worst obstruc¬ 
tions between Saint Cloud and Minneapolis, 

Not less than $50,000 should be appropriated for a season’s work, so as 
to enable the U nited States or a contractor to procure the necessary plant 
to carry on the work economically. 


Amount approp.ria.ted by act approved August 14, 1876.... $20,000 00 

July 1, 1877, amount expended during fiscal year.... $1,366 78 

July 1, 1877, outstanding liabilities............ 1,923 20 


July 1, 1877, amount available 


m m m 


mm m m m m m m 


gas up Ut§ m 


« 

Amount (estimated) required for completion of existing project 
Amount that can be profitably expended in fiscal year ending June 


m m m m m • m m 


124,667 50 
•000 00 



3. Construction of lock and dam on Mississippi River at Meeker’s Island, 
Minnesota .—The parties holding the land-grant not having made any 
acceptable release, as required by the act approved March 3, 1875, no 
work has been done here, as the funds were not available. The State 
of Minnesota should annul the grant \o the parties now holding the land- 
grant, and release the same to the United States. 

$25,000 00 
25,000 00 
922,121 46 


* « i* w m m m w gut iinoh mil' • « m m m m m • « m 


«» * o m 


m * m «» » im m <m> « » » onto m m % » • m 


• m » «» » » m 


July 1, 1876, amount available 
July 1, 1877, amount available. 

Amount (estimated) required for completion of existing project. 

(See Appendix Q 3.) 

4. Improvement of Minnesota River.- .-No work has been done during 

the last fiscal year, as no funds were available. A contract has been 
made for continuing the work of removing snags, &c., from the river, 
commencing where the last work terminated and working down-stream. 

engineer in charge reports that since the last annual report there 
has been no commerce on the ri ver above Little Rapids, nor is it prob¬ 
able that there will be any until the lock and dam at that place are 
built. At least $60,000 will be required for the commencement of that 
work. 




1, 1876, amount available 
Amount appropriated by act 


• <w m m • • <*» 






22 60 
20 48 




July 1, 1877, amount available.. 


m m m »••••• ••••«*• 


« 

• • • • • • 


& m m m w m 


9,963 36 


Amount (estimated) required for completion of existing project, lock and 

dam, Little Rapids............ 127,463 05 

Amount that can be profitably expended in fiscal year ending June 30,1879. 60,000 00 

(See Appendix Q 4.) 


5, Improvement of Chippewa River , Wisconsin.- .The appropriation of 

August 14,1876, was not mad© available iu time for work during the 
last fiscal year. A contract has been entered into for constructing so 
much of the proposed jetties at the mouth of the river as the present 
small amount available will permit. 

The five high sand-banks below Eau Claire should be protected, and 
the work of building wing-dams and jetties carried on. 
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For tbe first work $61,000 is estimated to be required, and for the 


latter $20,000. 

Amount appropriated by act approved August 14, 1876............--- $16,000 00 

July l, 1877, amount expended during fiscal year............ $3 94 

July 1,1877, outstanding liabilities...... 24 24 

-- 28 18 


July 1, 1877, amount available 


«■» 4 » m 


•m m m m m 


m m m m * ••••*« m m m m m m m m m m m m 


9,971 82 


Amount (estimated) required for completion of existing project.. —. 129, 892 50 

Amonnt that can be profitably expended in fiscal year ending June 30,1879. 84,000 00 

(See Appendix Q 5.) 



next season’s work, including the construction and operation of dredging 
apparatus. 


Amonnt appropriated by act approved Angnst 14, 1 
July 1,1877,amonnt expended daring fiscal year... 
Jnly 1, 1877, outstanding liabilities... 


• . » « « m «■ - « » * *' 

945 93 
508 70 


,000 00 
, 454 63 


July 1, 1877, amount available......................................... 8,545 37 

Amonnt that can "be profitably expended in fiscal year ending June 30,1879- 30,000 00 

(See Appendix Q 6.) 


IMPROVEMENT OF TttE TENNESSEE AND CUMBERLAND RIVERS; OF 
COOSA RIVER, GEORGIA AND ALABAMA; OF HIAWASSEE RIVER, 
TENNESSEE; AND OF OCMULGEE, OOSTENAULA, COOSAWATTEE, AND 
ETOWAH RIVERS, GEORGIA. 



charge 




Mam It, King, Corps 
, W. L. Marshall, 




Engineers, with 
Engineers, 




1. Tennessee River above Chattanooga .—This work has been carried on, 
as heretofore, by hired labor, and good progress was made until Janu¬ 
ary, 1877, when the appropriation became exhausted. 

The work done daring the year was divided among 16 different shoals, 
and the quantities were as follows: 


Rock qnamed for dams........ 

Rock excavated from channel.. 

Rock placed in dams... 

Gravel removed from channel.. 
Snags removed. 


• • • • • • * 


* • • • • • 
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3,595 cubic yards. 
1,407 cubic yards. 
5,746 cubic yards, 
105 cubic yards. 
30 

i 


As this work is a continuation of the same system of improvement 
that has been carried on and is now in use on the river between Chatta¬ 


nooga and Kingston, there can be no doubt as to its feasibility and 
necessity. As but a small sum is required to complete it, it is hoped 
that farther appropriation will be made. 
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July 1, 1876, amount available..... $7,862 01 

Amount appropriated by met approved August 14, 1876......... 15,000 00 

-$ 22,862 01 

July 1,183 7, amount expended dnring fiscal year............... 22,694 73 

Joily 1,1877, outstanding liabilities............................ 167 28 

-22,862 01 

Amount (estimated) required for completion of existing project............ 60,000 00 


Anoonnt that can be profitably expended in fiscal year endiug Jane 30, 1879. 35,000 CO 

(See Appendix R 1.) 


2. Tennessee River , below Chattanooga ,—This work includes the im¬ 
provement of the following shoals, which are the chief obstructions to 
navigation on this part of the river, viz: Elk River, Big Muscle, Little 
Muscle, and Colbert Shoals. 

has been made which shows that the Elk River can be avoided and a 
considerable saving in cost can be effected by building the extension of 
the canal on that side of the river, and taking advantage of several 
miles of good navigation between the foot of these shoals and the head 


taking advantage 
of these shoals an 


of 



old canal around the Muscle Shoals proper. 


the pi 
i they 


The improvement of these shoals is an essential part of the project 
for removing the great Muscle Shoals obstruction, of which they form 
an important part. 

In order that the Muscle Shoals Canal may be utilized as soon as com¬ 
pleted, it is very desirable that work on the Elk River Shoals should be 

begun at an early day, and this is contemplated, in the estimate of the 
amount of money required by the officer in charge for the next fiscal 
year. . * 

The Big Muscle Shoals improvement, which consists in the rebuilding 
of the old canal, has been continued during the year. 

The work has been carried on under six separate contracts, with tic 
following results: 


Earth excavation .. 
Earth embankment 
Rock excavation... 
Slope wall ......... 

Grubbing and cleari 
Cot-stone masonry. 
Rubble masonry.... 
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85,683 cubic yards. 
53,396 cubic yards. 
42, 447 cubic yards. 
3, 436 cubic yards. 
4Wff acres. 

1 , 640tV cubic yards. 
5,558^ cubic yards. 

39^r cubic yards. 
3,483^ ff cubic yards. 


In 














were enlarged 
If three large 


npleted 

leaving 


Of the trunk of the canal, about 8 miles were enlarged and completed 
with exception of dams at the crossings of three large creeks, leaving 
about 6£ miles to be doue. 

Of the 10 locks required 3 were under contract; the foundation pita 
had been excavated; a large quantity of stone had teen cut, and the 
walls of 2 of them were about two-thirds completed. 

Proposals for the building; of 5 other locks were received on the 15th 
of May, but no award has been made. 

Two engineering parties located at suitable points on the canal have 

been engaged in making maps, plans, and cross.sections for future work, 

and in measuring and inspecting work don© by the contractors. 

As this improvement is not simply for the convenience or facility of 
navigation, but for overcoming an absolute barrier to navigation , and will 
unite hundreds of miles of navigable waters in the Upper Tennessee and 
its tributaries with the Lower 'Tennessee and the whole Mississippi sys* 
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ten, the great importance of its early completion needs no.demonstra¬ 
tion. 

• The Little Muscle Shoals, though in many respects similar to the Big 
Muscle Shoals, are a much less formidable obstruction. 

So work has been done on these shoals, but an examination of them 
has been made with a view' to their improvement without resorting to 
the expensive system of locks and dams. The engineer officer in charge 

of the work thinks this can be accomplished and.that it is desirable to 

have the work commenced at once, so that it can be utilized iu carrying 
on the work in the more serious obstruction above. 

At Colbert Shoals work was continued with but tolerable progress, 

.owing to high water and other causes, until November 15, 1676, when 

it was stopped for the season. 

„ Cable yards. 
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in dams 
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expected 
season. 





present 


Joly 1,1876, amount available.. 

Amount appropriated by act approved August 


• » 


w «® * »■ 


1876 


$359,935 92 
255,000 oo 


July 1, 1877, amount expended during fiscal year.. 
Joly 1, 1877, outstanding liabilities....... 
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183,264 96 
10,474 64 


$614,935 92 



available. 
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193,739 60 

421.196 32 


Amount (estimated) required for completion of existing project. 3,097,500 00 

Amount that can be profitably expended in fiscal year ending June 30,1879 . 745,000 00 

(See Appendix R 2.) 


3. Improvement of Cumberland River, below Nashville. .Three hundred 

and thirty.five cubic yards of rock were excavated from channel, and 

1,500 cubic yards of stone put in dams at Harpeth Shoals, and 700 yards 
of stone quarried and 1,625 yards of stone put in dams at Davis’s Ripple m f 

a large number of snags, rock and overhanging trees were also re. 

moved. Work was done by hired labor and was suspended in January, 
the appropriation being exhausted. 
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Amount (estimated) 
Amount that can be pr 

(See Appendix 
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4. Improvement of Cumberland River from Nashville to the Kentucky 
Une .—The work consisted of quarrying stone for dams and excavating 
rock and gravel from the channel. At Holliman’s Island Shoals 3,285 
yard of stone quarried, and 1,300 y&rds of grave excavated. At Sand 
Shoal 2,640 yards of stone quarried, and 360 yards of Kick excavated. 
At Cub Greek Shoals 2,385 yards of stone quarried, and 440 yards of 
rock and gravel excavated; also 33 logs, &c., removed from channel. 
At Bartlett’s Bar 1,710 yards of stone quarried. All the work was 
done by hired labor. 
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Amount appropriated by act approved August 14, 1876................. ,....$15,000 00 

July 1,1877,amount expended during fiscal year................$7,817 73 

Jilly 1,1877, outstanding liabilities...................._...... 3, 315 *21 

--- 11,132 94 


tl 


Amount (estimated) required for completion of existing project#..---,..... 107,155 00 


Amount that can be profitably expended in fiscal year ending June 30,1879. 50,000 00 


(See Appendix R 3.) 


5 . Improvement of Cumberland Biter from Kentucky line to the foot of 
Smith 7 s Shoals .— 1 Two hundred cubic yards of rock and gravel were ex¬ 
cavated from the channel, and 300 yards of stone quarried for dams at 
Wild Goose Shoals. The work was done by hired labor. 




July l t 1877, amount 
July 1,1877, oatstandin 
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7,907 83 

8US09 00 
40,000 00 


Amount (estimated) required for completion of existing project.. 

Amount that can be profitably expended in fiscal year ending June 30,1879. 

(See Appendix R 3.) 

0. Improvement of Cumberland River at Smith 7 8 Shoals .— The work, 

carried on by hired labor, has been quarrying 6,120 yards of stone and 

building 3,080 cubic yards of dams. At this point the project is mainly 
to iucrease the number of “ boating-tides ” for boats engaged in the 
coal-trade, &c. The present work is particularly designed to improve 
down-stream.navigation. The officer in charge believes that a system 
of towing, by means of a wire rope and dram, can be made available 
for up stream navigation. 

Amount appropriated by act approved August 14,1876....$2*,000 00 

July 1,1877,amount expended during fiscal year....|7,427 11 

Jaly 1,1877,outstanding liabilities...... 4,884 49 

-12,31160 


July 1,1877, amount available 


Amount 

Amount 
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existing project.... 
in fiscal year endin 
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12,688 40 

45,000 00 
45,000 00 






I hoals 

As it was deemed advisable to organize 
lections first, nothing was done on this section. It is expecte 
however, that all the work that the appropriation will admit of will 
done before the close of the present working-season. 

Amount appropriated by act approved Angnst 14,1876........ $2,000 00 

■Jnly 1,187J, amount available ........................................... 2,000 00 



(See Appendix R 3.) 

8. Improvement of Coosa River , Georgia and Alabama .—An examina¬ 
tion of the river was made from Rome to Greensport. Thirteen shoals, 
which formed the chief obstructions to navigation, were selected for im¬ 
provement, beginning operations at Horseleg Shoals, about 1<§ miles tic- 
low Rome, Ga. 

The work done before the*end of the fiscal year consisted in building 
and fitting out 'boats, &c., and procuring tools and supplies. 

Work will be commenced as soon as practicable below Greensport, 
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Ala., where improvements are necessary to enable the boats which now 
ron between Rome and Greensport to reach the coal-fields in Saint Clair 
County, Alabama. 

Amount appropriated, by adt approved August 14, 1876................... $30,000 00 

July 1 1877, amount expended during fiscal year................. $*239 41 

July 1,1877, outstanding liabilities.............................. 227 71 

- 467 12 


Joly 1, 1877, amount available. 


m m m m m mm 


m m • 


m ••••■»• * m m m m 


29,532 88 


Amount (estimated) required for completion of existing project..-..... 522,347 00 

Amount that can be profitably expended \n fiscal year ending June 30,1879. 00,000 00* 

(See Appendix R 4.) 
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stage of water 


The railroad-bridge over this river at Charleston, Tenn., will be a se¬ 
rious obstacle to the navigation of this river by the present class of boats, 
uuless a draw is placed in the bridge. 

Amount appropriated by act approved August 14, 1876.......... $10,000 00 

July 1, 1877, amount expended during fiscal year...... ......._$281 20 

July 1,1877, outstanding liabilities... 703 20 


1, 1877, amount available........ 9,015 60 


Amount (estimated) required for completion of existing project........... 10,000 00 

Amount that can be profitably expended in fiscal year ending June 30,1879. 10,000 #0 

(See Appendix R 5.) 

10. Improvement of Ocmulgee River , Georgia.—The appropriation for 
the improvement of this river, act of 1870, having been made available 
toward the close of the year, preparations were begun for the prosecu¬ 
tion of the work, which will begin on that part of the river below Haw- 
kinsville. It is hoped that before the close of the season it will be prac¬ 
ticable to begin work above Hawkinsville. A railroad-bridge at the 
latter point shots off steam navigation between Hawkinsville and Macou, 
and if this improvement is to be- Iiillv utilized, it will be necessarv to 
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Amount (estimated) required for completion of existing project.. 

Amount that can be profitably expended in fiscal year ending June 30,1879. 

(See Appendix R 6.) 

11. Improvement of Oostenaula and Goosawattee Rivers. —No 

done on these i.ivers during the fiscal year, for want of funds. 

balance of the former appropriation was expended for the care 
ervation of boats and other property belonging to the yro rk. 

July 1,1876, amount available .................. ....................... 

July i, 1877, amount expended during fiscal year......................... 

Amount (estimated) required for completion of existing project .......... 

Amount that can be profitably expended in fiscal year ending June 30,1879. 

(See Appendix R 7*) 
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12. Improvement of Etowah River , Georgia .—As soon as the appropri¬ 
ation of August 14, 1876, was made available for the improvement of 
this river, steps were taken to begin the work, but an examination hav¬ 
ing been found necessary, which was not completed within the fiscal 
year, no work has been done. The examination show's that a large sum 
will be required to make any useful improvement in this river, and it is 
difficult to devise a project for the economical expenditure of so small an 
appropriation, but as soon as such a project cau be made work will be 
begun. 

Amount appropriated by act approved August 14, 1876.. ... $10,000 00 

July 1, 1877, amount available ........ .. 10,000 00 

Amount (estimated^ required for completion of existing project.. .Project incomplete 
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1. Improvement of the Falls of Ohio River .—Ti 
high a stage during the year that uothiug could 
No further appropriation is required for this i 

July 1, 1876, amount available........... 

July 1, 1877, ainouut expended during fiscal year. 
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900,749 30 
7,098 62 

82,660 6d 


2. Superintendence, management , and repair of the Louisville and Fort- 

land Canal.- .During the year 3,439 vessels have been passed through 

the Jocks, and 95,282 cubic yards of sediment removed by the dredges. 
The repairs oo the tow-boat have been completed, and a large fire and 

wrecking pump added to the boat’s outfit; a new hull and a new boiler 
have been built for dredge No. 2 ; dump-scow No. 4 has been rebuilt; 
the shop has been extended, and one planer, one boring-machine, one 
circular saw, and one grindstone set up; new guard-gates were built 
and set up at head of new locks; new gates for the head of the canal 
were almost completed ; r.ew winding-machinery was provided for mid¬ 
dle gates of the new locks; Eighteenth-street bridge was thoroughly 
























pairs on machinery i 
machiuery and tools 
and general work. 

Cash ou baud July 1, 187 

(See Appendix S 2 
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$44,832 62 


IMPROVEMENT OF THE OHIO, MONONGAHEJLA, AND LITTLE KANAWHA 

RIVERS. 

Officer in charge, Maj W E. Merrill, Corps of Engineers, having 
under his immediate orders Lieut. F. A. Mahan, Corps of Engineers. 

1. Improvement of the Ohio River .—The only works of construction 
carried cm during the past fiscal year were the repair of the old dike at 
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the Trap, a few miles below Pittsburgh, and the extension of the dike 
just above Evansville, Ini. 

The dike at the Trap was built up to a level with the stage of 6£ feet 
in the channel for a length of 985 linear feet, of which length, 755 feet 
was composed of solid timber walls tilled in with furnace-slag* and stone. 
No cheaper method of construction would resist the shock of currents 
of ice across the dike. The work thus far built has stood well. Daring 
the present season the dike will be further extended about 2,000 feet. 

The dike at Evansville has been completed. As far as now known 
it has fully accomplished the results desired. Its total length is 2,000 

feet, of which a length of 1,8(11) feet has a width of 50 feet, and the re. 

mainder a width of 40 feet. 

The Jackson Rock in the Grand Chain, a well-known and serious ob. 

8traction, has been entirely removed by surface.blasting. 
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6,970 
6,080 
6,345 
7, H30 
1,7S8 


Total 


On the 30th of ^November the dredges went up the Wabash, and re¬ 
turned to the Ohio on March 1, 1877. During the fiscal year, besides 
dredging they removed two wrecks from the channel. 

The work at Cumberland Island consisted in making an opening 420 

feet in width through the old dam across the Ohio at this point. 

No work was doue during the fiscal year on the movable dam at Davis 
Island, but on the 17th of March the Pennsylvania legislature passed 
an act ceding jurisdiction to the United States over the land required 
for this purpose, and the legal authorities of the Government are now 
taking the proper steps to condemn such land as cannot be purchased 
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For snag boat and dredges.. 

For riprap dams, office expenses, and 
For movable dam at Davis Islaud... 
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Total amount required 
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$60,000 00 
100,000 00 
365,000 00 

525,000 00 


• m m m m m m m m m 


July 1,1876, amount available.. 

Aiuouut appropriated by act approved August 14, 1876 

July 1,1877, amount expended during fiscal year.. 

July 1, 1877, outstanding liabilities ...... ....... 


m m m 


• m m m 


• m • m 


$117,020 95 
175,000 00 

110,577 59 
6,924 00 


292.020 95 


-117,501 59 

July 1,1877, amount available......................................... 174,519 36 

Amount that can be profitably expended in fiscal year ending June 30,1879. 525,000 00 

(See Appendix T 1.) 
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Owing: to an impressiou which has been manifested that the im- 
provement of the navigation of the Ohio River by locks and dams with 
adjustable chutes is not admissible when applied to the peculiar navi¬ 
gation of that river, a board of engineer officers was convened with the 
view of taking into consideration and replying to the arguments in op- 
position to that plan, embraced in a memorial to Congress, December 
23,1875, by the Coal Exchange and Steamboatmen’s Association of 
Pittsburgh. 

The report of the boa A, together with the memorial in question, and 
other communications relating to this subject, will be found in Appen¬ 
dix T 2. 

2. Improvement of the Monongahela River .—All the 
ated for the construction of a lock and dam at Hoard 
Virginia, have been expended. The lock is complete 
lift walls, and the dam is about one- 
for the 
reasons set 



appropri- 
Rocks. West 




propriation is also 
finished, together 
hela Navigation 
to Morgantown, 


Estimate for the fiscal year 1878-79. 

For completion of lock and clam at Hoard’s Rocks ........... $25,000 no 

For lock at Laurel Kan, (omitting miter-walls, gates, and valves). 60,000 

Total amount required... 86,000 00 

July 1,1876, amount available...................................... *«. 37,814 01 

July 1, 1877, amount expended during fiscal year ....... 37,295 07 

iiJI lllj Jl| Jl.0'1 i | life 111 Ji Cl! LlJLlfi I Jib IbP !9!i 1II JHIc 11.?' .1, 'Oi* • « • • » « • * • .»* * » » «»«»* • • » «, • • * » *.» # » » « « * » • » » «*««» » » tJljll.%1 tl4 

..inn.. 

MHo*Hiwnnn>«>aHniiia«ana» 

Amount (estimated) required for completion of existing project. 214,000 00 

Amount that can be profitably expended in fiscal year ending Jane 30, 1879. 85, 

(Idee Appendix T 3.) 
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For removing obstructions........ $5,000 00 

For the construction of a lock.............. 40,000 CM) 


11 


Amount appropriated by act approved August 14, 1876.............-7,300 00 

July 1, 1877, ontstaudi ng liabilities ..................................... 550 00 


July 1, 1877, amou nt available.......................................... 6,750 00 

Amount that can be profitably expended in fiscal year ending June 30,1879 . 45,000 00 

(See Appendix T 4.) 
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EXAMINATIONS AND SURVEYS FOR IMPROVEMENT, 

To comply with a resolution of the House of Representatives of March 
2, 1877, Major Merrill has been instructed to make, and is now engaged 
upon, examinations and surveys to determine the best method of protect- 
ing, by harbors of refuge or otherwise , the commerce of Cincinnati during 
ice foods in the Ohio. 


IMPROVEMENT OF WABASH RIVER, INDIANA. 

Officers in charge, Maj. W. E. Merrill, Corps of Engineers, to Jann- 
22,1877; since which time Maj. Jared A. Smith, Corps of Engineers. 

The contractors for building a dam across New Harmony Cut-off bav. 

failed to prosecute the work as required, their contract was annulled, 
and the officer in charge proceeded to complete the dam with hired labor, 







season. 

At Warwick’s Ripple the contractor found it impracticable to proceed 
owing to high water, and for that reason his contract was extended. 

At Little Chain Cut-off considerable work has been done in dredging 
and removing snags in order to turn the channel of the river and save 

the expensive excavation, which will otherwise be necessary, through a 

ledge of rock in the river’s bed; 14.125 cubic yards of material have 
been dredged and deposited on the opposite shore, and 220 snags have 
been removed. This work will be continued during the season. It is 
proposed as lair an possible in the ensuing year to complete the improve¬ 
ments required below Grand Rapids, and if deemed advisable the work 
on the lock at that point will be begun. 

The act of August 14, 1876, appropriated 70,060 for w improving 
Wabash River, Indiana.” As it was not available until near the close 
of the fiscal year it remains for expenditure the ensuing year. 
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l, 1876, amount available_ 

Amount appropriated by act approved August 14, 1876 


w 

Joly 1, 1877, amount expended during fiscal year 


• • • • * 


134,114 88 
70,000 00 

m m m m m m m m m * 


104,114 
,435 


Joly 1,1877, amount available..*........ 85,679 61 


Amount that can be profitably expended iu fiscal year ending June 30,1879. 100,000 00 

(See Appeudix IL) 

TRANSPORTATION-ROUTES TO THE SEABOARD. 

i « 

The surveys of the third subdivision of the central route , designated 


A connection by canal or a freight-railway from the Ohio or Kanawha Rjver, near 
Charleston. I y the shortest and most practicable route through West Virginia to tide¬ 
water in Virginia— 

Coo 








REPORT OF THE CHIEF OF ENGINEERS. 


were made, iu compliance with the provisions of the act of June 23, 
1874, under the supervision of Maj. William P. Craighill, Corps of Engi¬ 
neers, who submitted a final report, dated November 10,1870. 

This report was printed as Executive Document No. 15, Senate, 
Forty-fourth Congress, second session. 

(See also Appendix V.) 


BRIDGING THE NAVIGABLE WATERS OF THE UNITED 

STATES. 


1. The river and harbor act of June 23, 1866, made provision for ex¬ 
amining and reporting upon the Bubject of constructing rail road-bridges 



past fiscal year the surveys which Major Warren had caused to be made 
did not include the bridges and changes made since 1870, but during 
the year a survey has been made of those bridges and much additional 
information has been obtained. 

As all the material has now been collected, it is expected that the 
report will be received in time to be submitted to Congress early in the 
approaching session. 

(See Appendix W 1.) 


o 
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To enable the Secretary of War to comply with 
of an act for the further security of navigation on the Mississippi Mver, 
approved March 3, 1875, a board of engineer officers was constituted to 
consider the subject of causing sheer-booms to be placed on the end of 
all or any bridge-piers on the Mississippi for the better security and 
convenience of the navigation of the river for rafts of logs and timber. 

The report of the board, with my letter of transmission, was printed 

Forty-fourth 

second 






fig’litii iiii 







A bill, H. It. No. 4558, Forty-fourth Congress, second session, was 
introduced by Hon. J. A. Garfield, to provide for the more thorough 
investigation of accidents on railroads; and a communication, contain¬ 
ing remarks upon the bill, from Mr. T. C. Clarke, civil engineer, was 
submitted by Mr. Garfield to the President and referred to the War 
Department and thence to this office. 

The papers in the case were subsequently transmitted to the Board 
of Engineers for Fortifications for consideration and suggestion aud such 
modification or amendment to the bill as it might see fit to propose. 

Tlie reply of the Board, together with the communication of Mr. Clarke 
and a copy of th3 bill in question, will be found in Appendix W 4 of 
this report. 
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LAKE HARBORS AND RIVERS. 


HARBOR IMPROVEMENTS AT SUPERIOR CITY, SUPERIOR BAY, AND 

DULUTH, LAKE SUPERIOR. • 


Officer in charge, Maj. F. U. Farquhar, Corps of Engineers 


1. Improvement of harbor'at Duluth, Minnesota .—Three hundred and 
ten cords of stone were placed as an enrockment along the channel- 
face of the uortk pier of the canal. A contract has been made for con¬ 
tinuing the dredging in the inside harbor. To continue this dredging 
economically, the officer in charge recomineuds an animal appropriation 




2,633 





» m< • m * * « * * «»' » m * • • « » » * m » # » m * m 


can 


profitably 



ending 



1879 



16,683 69 


50,000 00 








—Some repairs 
There has been no 


2. Improving natural entrance 
were made to the inner end of the Minnesota pier 

in the channel-way between the piers. 

During the present season it is proposed to protect Minnesota Point 
at a place where the winds have cut it down. 

the piers will soon require some repairs, the officer in charge recom¬ 
mends that $7,000 be appropriated for this and other contingencies. 



July 1. 1876, amount available. 

Amount appropriated by aot approved 
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2,500 



HARBORS ON LAKE SUPERIOR, (EXCEPT DULUTH AND SUPERIOR CITY,) 
ON GREEN BAY, AND ON THE WESTERN SHORE OF LAKE MICHIGAN, 
NORTH OF MILWAUKEE, WISCONSIN. 

Officer in charge, Maj. Henry M. Robert, Corps of Engineers. 

1. Ontonagon Harbor, Michigan .—The work under contract has been 
completed. Superstructure is being built over the unfinished cribs, 
which, when done, will make the piers each about 1,300 feet long; 2,500 
feet being the length origiually planned. It is proposed to continue the 
pier-extension, for which purpose $30,000 is asked for by the officer in 
charge. 

7 E 
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This is an important work, being the only available harbor of refuge 
on a long stretch of coast, 

July 1, 1876, amount available..---,.......................... IN, 793 74 

Amount appropriated by act approved August 14, 1876... 15, U00 00 

—-$19,793 74 

July 1, 1877, amount expended during fiscal year ........................ 4,845 259 

July 1, 1877, amount available............. .. 14,948 35 


Amount (estimated) required for completion of existing project...... lift, 170 00 

Amount that can be profitably expended in fiscal year euding June 30, 1879 . 30,000 00 

^See Appeudix Y 1.) 



a channel across 
this harbor, corn- 








channel 


, and proposes, after 
build short guiding crib- 
piers, one on eaen side or tne cnannei, wuen he thinks the harbor will 
need no further improvement. This will require a further appropriation 
of $10,000 for the next fiscal year, and will reduce the expense of 
improvement at this harbor, from the estimate, by $170,362. 



» m » » m » * m « * * * » » * « » «> « * « • » « m * 


July 1, 1876, amount available..... 

Amount appropriated by act approved August 14, 1876..... 


» « » 


$9,933 

12,000 


July 1, 1877, amount expended during fiscal year 




$21,933 m 
8,345 22 


July 1, 1877, amount, aval 


« 




3 


Amount (estimated) required for completion of existing project. 186,362 36 

Ainouut that can be profitably expended in fiscal year ending June 30,1879. 10,000 00 

(See Appendix Y 2.) 


3. Marquette Harbor, Michigan .—Some repairs were made to the break¬ 
water. No other work is contemplated duriug the present seasou. The 
recommendation for an increase of 400 feet to the length of the break- 






July 1, 1876, amount available 
Amount appropriated by act a] 



■»•><•• m m m 




m • m m 
*• ■ \tmr . « 



• • • 

• • • 





during fiscal year. 


• • • • • 


® • • 


» • • • • 


• • 




amount available 
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2,490 00 


Amount, (estimated) required for completion of project recommended..... 
Amount that can be profitably expended in fiscal year ending June 30,1879 

(See Appendix Y 3.) 


68,000 00 
20,000 00 


4, Menomonee Harbor , Michigan and Wisconsin .—The contract of the 
previous year was exteuded to cover the working season of 1876. Foity 
thousand five hundred and eighty four aud two-teuths cubic yards of 











REPORT OP THE CHIEF OF ENGINEERS. 


99 


dredging was done, which, with the quantity previously removed, makes 
a total of 134,031 T 8 y cubic yards of material removed under this con¬ 
tract. Eighty-three thousand cubic yards were dredged in the harbor 
by private parties, and the south pier received extensive repairs. Five 
cribs are being built in extension of the piers during the present season 
by contract, and it is proposed to continue the pier extension during 
the fiscal year 1878-’79. 


July 1, 1876, amount available. 

Amount appropriated by act approved 


July 1, 1877, amonnt expended 


Amount 

Amount 
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$1.2,245 47 
8,000 00 
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season as far as the available funds will permit. The coutinuatiou of 
tlje same work is proposed during the next fiscal year. 


This harbor should be pushed to an early completion, as,independently 

of the local trade, it forms the lake-outlet for the Fox and Wisconsin 
river improvement. A straight channel ‘of 14 feel waiter through the 
flats at the mouth of the Fox ltiver is the object aimed at. To pre¬ 
serve it when completed will require a small annual appropriation. 


July 1,1876. amonnt avai 





Amount appropriated by act approved August 14, 
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$419 16 

8,000 00 
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27,000 00 
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6. Harbor 



summer with the small amount 
mitted to go to ruin for 
be an important point when 




this 

work should not be per- 
as the harbor will eventually 
is completed. 


July l, 1876, amount available...... $401 21 

Jnly 1, 1877, amonnt available................ 401 21 

Amount (estimated) required for completion of existing project... 130,000 00 

Amount that can be profitably expended in fiscal year ending June 30 , 

1879, for repairs...... ............ 5,000 00 

(See Appendix Y 6.) 

7. Ahnepee Harbor , Wisconsin .—The United States dredge was put in 
working order, and is engaged in removing the rock blasted in the bed 
of the river in 1876. Superst ructures are being built on the seven cribs 
sunk in 1875 by contract. The operations proposed for the next fiscal 
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year are the continuation of the rock work commenced in the spring of 


1876, under the modified plan of December 16, 1875. 

July 1, 1876, amount available .................................. $284 91 

Auiouut appropriated by act approved August 14, 1876........... 8, 000 00 

-$8,284 91 

July 1, 1877, amount expended during fiscal year.......................... 1,287 86 


J uly 1, 1877, amount available............................._.......... 6,997 05 


Amount (estimated) required for completion of existing project. 87,000 00 


Auiouut that cau be profitably expended in fiscal year ending Juno 30, lb79 . 2*2,000 00 



Appendix 
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(See Appendix Y 
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. 4,969 12 
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9. Manitoivoc Harbor , Wisconsin ,—Superstructure was built over two 
cribs sunk in 1875, the work being done by hired labor and purchase in 
open market. General repairs to the oldest portion of the piers were 
commenced in the spring and are still in progress. The operations con¬ 
templated during the next fiscal year are the extension of the piers and 
dredging. 

This port, being the oftenest sought as a harbor of refuge of all 
northwestern shore of Lake Michigan, should be improved, so 
admit vessels drawing 16 feet water in all weather, at as early a dat 







amount available 


• • • #••••• mmmmmmmm 


US SB H US US 


• • • 



682 54 
20,000 00 


nount (estimated) required 

Amount that can be profitably expended in fiscal year ending June 30,1879. 

(See Appendix Y 9.) 

10. Sheboygan Harbor , Wisconsin .—The work of repair (commenced in 
1875) on the old portion of the piers was continued, and though tempo¬ 
rarily suspended since Juue 1, will be resumed about September l,and 
continued through the fiscal year 1878- ? 79, should funds be appropri¬ 
ated. The decay of the old superstructure, and the necessity for dredg 
iug, together with the elevation of the lake-bed since work was com¬ 
menced, render additional outlay necessary. The cost has so far ex¬ 
ceeded the estimates by $5,351, but over $15,450 haver been expended 
on repairs since July 1, 1875. 








REPORT OF THE CniEF OF ENGINEERS. 


101 


July 1,1876, amotint available. $2, 400 24 

Amount appropriated by act approved August 14, lt<76_ 6, 000 00 

mm m w m ww mm wwmsi g n i iimmmimmiiiiiimmgte m WmSMmtffl BWfflm 

Jaly 1, 1877, amount expended cl tiring fiscal year........................ 


July 1,1877, amount available 


rn m rn m m m m • 


$8,400 24 
5,351 00 

3,049 24 


• m m m m m m •••••• m m m m # m m 


6,000 00 


Amonnt that can be profitably expended in fiscal year ending Jnn© 30, 

1879, for repairs • * m m m • m •••••• m m m m m m m • • • •••••• •••••• m m m m m m m m m m • • • ®» 6,000 00 

(See Appendix Y 10.) 

11. Port Washington Harbor , Wisconsin *—Repairs were made on tbe 
embankment between tbe harbor and the Sauk River, and to the pile 
revetment of the sooth bank of the harbor. The United States dredge 
was put in working order in anticipation of an appropriation in time to 
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Amount (estimated) required for completion of existing project.. 66,527 

Amount that can be profitably expended in fiscal year ending June 30, 1*79. 12,000 

(See Appendix Y 11,) 

HARBORS OF MILWAUKEE, RACINE, AND KENOSHA, LAKE MICHIGAN 

IMPROVEMENT OP FOX AND WISCONSIN RIVERS. 

Officer in charge, Maj. D. O. Houston, Corps of Engineers, with Caj 
G. J. Lvdecker (to Mav 5. 18771 and Lieut. F. A. Ilinmau, Corns 


Officer in charge, Maj. D. C. Houston, Corps of Engineers, with Capt. 
G. J. Lydecker (to May 5, 1877) and Lieut. F. A. Ilinmau, Corps of 

Engineers, under his immediate orders. 

1. Milwaukee Harbor , Wisconsin ,—The stone superstructure over the 
north pier was completed last season for a distance of 5G0 feet, except 
pavement between the side walls and part of the filling between. 

The sum of 85,000 of the appropriation of August 14, 1870, was made 
available in September. 1870. and a part of it applied to the coustruc- 










































as far as the walls are laid, and to make some n 
The future work contemplated at present h 
stone superstructure over the north pier, and s 
the outer cribs of both piers. 

July 1, 1876, amount available ...... 

Amount appropriated by act approved August 14, 1876.. 

Jnly l, 1877, amount expended during fiscal year ....... 

July 1, 1877, outstanding liabilities___ ............ ... 





completion of tin 
additional filling it 


$7,575 87 
26,000 00 

10,314 73 
5,233 94 


$33,575 8 


15,548 C 


July 1,1877, amonnt available ...... ...... ..... 18,027 20 


* 

Amount (estimated) reqivred for completion of existing project- ........ 

Amount that can be profitably expended in fiscal year en< lingj line 30, 1879 

(See Appendix Z 1.) 


30, 000 00 

30,000 0 J 
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2, Racine .Harbor, Wisconsin .—No work was don© in 1876, except some 
minor repairs needed for preservation of the uorth pier. 

The appropriation of August 14,1876, ($8,060,) was made available in 
April, 1877, and is being applied to rebuilding about 600 feet of the old 
timber superstructure of the north pier. It is existed to complete this 
work this season. The future work contemplated at present is the exten¬ 
sion of the north pier 150 feet. 


July 1, 1876, amount available ............ 

Amount appropriated by act approved August 14 


m m m m m *»•••• 


m •• • •••<*«»* 

m m m m m m m m m m 


July 1, 1H77, amount expended (luring fiscal year 
July 1, 1877,outstanding liabilities... 


m » m m m <m wt m m m 


»»*»«» t* m m m 


|*14 57 
6,, 000 CM) 










3. Kenosha Harbor , Wisconsin .—No work was doue at this harbor in 
1876, except some minor repairs. 

The appropriation ot August 14, 1876, ($8,000,) was made available 
in April, 187*, and this season the superstructure has been rebuilt over 

cribs of the north pier 100 feet in length, and their filling 
tied re 

Some dredging will also be needed 

The future work required at this harbor consists in general repairs 
old work, dredgiug in channel and extension of the piers from time 
time. 








July 1, 1876. amount available 
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Fox and Wisconsin rivers .—The improvement of 
ese rivers is being carried on in accordance with the plan heretofore 

reported, and the results are given iu detail in the accompanying re¬ 
ports iu Appendix Z. 

It is expected this season to complete all the new locks and daras, 
except the coping on four locks on the upper Fox. to excavate cauals 
nt these lour locks, and put in temporary dams at same, so as to com¬ 
plete the system of slack-water navigation in the Fox River. 

Ihe turther improvement will consist in dredging and in rebuilding 

old works. 1 he old locks are living put iu the best working order 
practicable. 
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No work has been done on the Wisconsin River since 1875, owing to 
insufficient lands. 


Jaly 1,1876, amount available.. _............. ...... $159,44*2 17 

Amount appropriated by act approved August 14, 1876..... 270,000 0# 


July 1,1877, amount expended during fiscal year .......... 269,448 68 

July 1, 1877, outstanding liabilities_........ 14,685 48 


July 1,1877, amount available...... 

Amount (estimated) required for completion of existing project.. 

Amount that can be profitably expended in fiscal year endiug J une30,1879. 


| 4 * 29 , 442 17 


284,134 16 
145,308 01 
2,975,663 00 
750,000 00 


See Appendix Z 4.) 


[ARBORS OF 


FALO. LAKE MICHIGAN 





L Chicago Harbor , Illinois .—Three courses of superstructure, with 
stone filling and planking, were built on the north pier extension, 600 
feet in length; 24 oak piles driven and capped as a protection to the 
pier-head. The close pile protection on sea side of breakwater was 
extended 292 feet. Some of the breakwater-cribs were partly refilled 
with stone, to provide against settlement which has taken 
their completion in 1875. 

The unexpended balance available at the close of the year will be 
applied to repairing the old piers and extending pile protection at end 
of north pier. 

An appropriation of $150,000 is recommended "by the officer in charge 
for the fiscal year endiug June 30, 1879, to be applied as follows: 

1100,000 for continuation of breakwater; $49,000 for dredging in outer 
harbor; $10,000 for repairs of old piers. 



1876, amount available.. 

appropriated by act approved August 
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duriug the fiscal year until the 1st of May; since then 13,886 cubic 
yards have been dredged between the piers and through the outer bar. 

Materials for extending the north pier 150 feet have been purchased, 
and the work of framing cribs commenced. Dredging operations 
will soon be suspended, when about 18,000 cubic yards will have been 
excavated. The extension of the north pier will exhaust the balance of 
the appropriation. 

The original estimate of this improvement was, in round numbers, 
$300,000, of which $250,000 has been appropriated to date, leaving 
$5(1,000 to complete, all of which is asked by the officer in charge for the 
fiscal year ending June 30, 1879. This is needed to complete the dredg¬ 
ing and to extend the piers into deep water. 
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Jnly 1, 1876, amount available......._................... $1,807 33 

Amount appropriated by act approved August 14, 1876 ........ 20,0J0 00 

July 1, 1877, amount expended during fiscal year.............. 6,648 29 

July 1, 1877, outstanding liabilities .......................... 2,307 80 

# 

July 1 1 187? | amount nvnilttlil© • • • • ••••»* **»»»»** % * • 

i 

Amount (estimated) required for completion of existing project__.... 

Amount that can lie profitably expended in fiscal year eliding June 

(See Appendix A A 2.) 
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$21,807 33 


8,956 09 


12,851 > 


50,000 JO 
50.000 00 





damage ti 





exce 

distance of 200 feet; the entire 
ritie gale, lasting four days, (November 28 to December 1,) destroyed a’l 
that had been accomplished, and the severity of the weather precluded 

any further operations at that time* Work was resumed May 1, 
continued until the end of the year in 
unfinished work by the gale referred to,and 

the winter. The bulk of the last appropriation has been exhausted 
this way. The experience of the past year at this exposed point inil 
cates the urgent need of making the next appropriation sufficient 
complete the work, at least so far as necessary to avoid damage anti 
loss such as that above reported. The amount required for this pur¬ 
pose is $100,000, to be applied as follows: 

For com 
For refilling 
For dredging 
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Appendix AA 




8,990 






4. New Buffalo Harbor , Michigan.— There was no work done here dur¬ 
ing the year. None is contemplated for the ensuing year. 

There has been no appropriation for this improvement since 1872, and 
none is now recommended. 

July 1,1876, amount available...... ..................................... $5,541 85 

July 1, 1877, amount expeuded during fiscal year............. ...... ....... 528 41 

, . . * .....— 

July 1, 1877, amount available.......__ ____......... 5,013 44 

(See Appendix A A 4.) 
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HARBORS ON THE EASTERN SHORE OF LAKE MICHIGAN. 

Officer in charge, Maj. S. M. Mansfield, "Corps of Engineers. 

1. Charlevoix Harbor, Michigan .—Tbisis a new work, for which $10,000 
was appropriated iu the act of August 14,1870. This will be expended 
this season iu dredging a channel of 11 feet, and constructing a south 
pier to protect its mouth from being closed by the drift of sand along 
the beach. The work is under contract and progressing. 

In further continuance of this work of improvement $30,000 can be 
very profitably expended during the next fiscal year. 

Amount appropriated by act approved August 14, 1876.... $10, 000 00 

July 1, 1877, amount expended during fiscal year.. #135 57 

July 1.1877. on 1st and Insr liabilities ..... 4.620 10 
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was attempted during the fiscal year beyond some slight repairs to the 
existing work. Three thousand dollars was appropriated to this work 

by act of August 14,1876. This, with the balance of former appropria¬ 
tion, will permit of the addition of one crib to the south pier * the rais¬ 
ing of the pier for a distance of 306 feet to the proper level above water; 
the replacing of broken timbers by new ones, and the filling of the outer 
crib of the south pier, which is almost entirely empty. 

There is an available water-way of 11 feet between the piers. 

The harbor is an important one, owing to its locality, and should 
have a permanent depth of at least 14 feet. 

To carry out the recommendations made yearly since 1872 will require 
$22,000, which amount can bo profitably expended next season. 

J lllljjf Jt|, iJjl lb | ftlXIOIIOtt ft Vftllnlllo • • « • . . * « * . . I m '» m m » . . » • * • • • • • • m y 4iJU!S 4 it 

Amount appropriated by act approved August 14, 187C-..... 3,000 00 
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3. Manistee Harbor , Michigan .—During the year some needed repairs 
were made to the piers, and an obstruction of sand at the bend in the 
river was removed, affording temporary relief to navigation. 

There is an available channel-way of about 10 feet between the Gov¬ 
ernment piers. 

Under the appropriation of August 14,1876, ($14,000,) a contract lias 
been made to remove the point of saud in bend of river and revet the 
bank for a distance of 320 feet, and dredge the channel to a depth of 12 
feet.. 

As the further extension of the piers is demanded, and according to 
the estimates a balance of $76,771 is required for tbe purpose, the sum 
of $30,000 can be very profitably expended next season. 
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July 1, 1876, amount available............... ................ $10,381 78 

Amount appropriated by act approved August 14, 1876........ 14,000 00 

July 1, 1877, amount expended during fiscal year __........ 10,564 42 

July 1, 1877, outstanding liabilities .......................... 6,647 57 


$24,381 73 


July 1, 1877, amount available 


17,211 99 
7,160 79 


Amount (estimated) required for completion of existing project. 76,771 00 

Amount that can l>e profitably expended in fiscal year ending June 30, 1879. 30,000 00 

(See Appendix BB3.) 

4. Ludington Harbor , Michigan .—But little was accomplished during 
the year with the balance of the appropriation of 1875. 

Daring a severe gale of the 8th of December, the end crib of south 
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will be applied chiefly to pier-extension. 

The work is progressing under contract 
The recommendations for pier-extensiou 
amount to $20,000, which sum can be prol 

July 1, 1876, amount available « * « m m • • m m *> m .. • « m m <» m «> * <m * » • m> m * m> 

Amount appropriated by act approved August 14, 1 
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1,826 47 
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July 1, 1877, amount available 
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Ainouut that can be profitably e 

(See Appeudix B B 4.) 
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26,000 00 

26,000 00 
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1,874 47 
5,957 86 


$11 


July 1, 1877, amount available 


mm® 
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7,832 33 
3,871 30 


Amount (estimated) required for completion of existing project........... 39,200 00 

Amount that can be profitably expended in fiscal year ending Juue 30,1879. 33,200 00 

(See Appeudix B B 5.) 

G. White River Harbor , Michigan .—Some repairs were made to the 
piers, and the Government dredge removed a wreck and 12,480 cubic 
yards of sand from the channel, exhausting the appropriation of 1873. 
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From tbe appropriation of August 14, 1876, $1,000 was allotted late 
iu the season to Recure the work for the winter, and expended. 

This spring* the ckanuel was fouud available for vessels drawing'only 
9 feet of water. 

The Government dredge has opened a channel of 10 feet, and some 
repairs have been made to the revetments, Work to the extent of avail¬ 
able funds will be done later in the season, in dredging, &c. 

Thirty.one thousand eight hundred and ninety. one dollars remain to 

be appropriated for pier-extension, to complete the present project. It 
can be profitably expended during tbe next workiug season. 
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July 1,1876, amount available . 

Amount appropriated by act approved August 14,187 
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$2,080 46 
5,000 00 



1,1877, amount expended 
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7. Mmlegon Harbor , Michigan .—The work at this harbor 
fiscal year consisted of necessary repairs. 

Tbe channel is in good condition, with an available water-way of 



i|"' 

'Under the appropriation of August 14, 1876, two cribs will be added 
to the south pier. The work is under contract. The end of the pier will 
then rest in 20 feet of water, and no appropriation is asked for the fiscal 
year 1878-79. 


July I, 1876, amount available ....|6,528 62 

Amount appropriated by act approved August 14, 1876..... 15,000 00 

July 1,1877, anionnfex pended during fiscal year. 3,703 16 

July 1, 1877, outsrauding liabilities...... 8,543 98 







class vessel plying the lakes. 

With the appropriation of $15,000 of act of August 14, 1876, the 
north pier will be extended 150 feet. The work is progressing under 
contract. 

Upon completion the pier heads will be nearly abreast. As a further 
extension of the north pier may be deferred lor tbe present, tbe esti¬ 
mates therefor are omitted. 

Fourteen thousand four hundred dollars will be required to continue 
tbe revetment into tbe bend of tbe river, and $3,640 for repairs. Nine 
thousand six hundred and eight dollars and ninety-six cents is also 
required to renew tbe superstructure over 800 feet of south pier. Total, 
$27,648.96. 
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July 1, 1876, amount available ................................ $4,774 23 

Amount appropriated by act approved August 14, 1876......... 15,000 00 

July 1, 1877, amount expended during fiscal year .............. 3,506 12 

July 1, 1877, outstanding liabilities............................ 13,264 72 


$19,774 *23 


July 1, 1877, amount available 


• m * • • • • •• • 


Amount (estimated) required for completion of existing project...... 

Amount that can be profitably expended in fiscal year eliding June 30, 

(See Appendix BBS.) 
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(See Appendix 
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Jnly 1,1876, amount available. 

Amount appropriated by act approved 
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1,705 m 
1,111 83 


$3,244 86 


July 1,1877,amount available. 


2,817 65 
4*27 21 


Amount (estimated) required for completion of existing project-- ..... 

Amount that cau be profitably expended in fiscal year turning June 30, 1879. 


38 458 74 

10,000 00 


See Appendix BB 10.) 
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11. South Haven Harbor , Michigan .—Of the last appropriation for this 
work (110,000) there was allotted late in the season $3,500 for absolutely 
necessary repairs. The pier heads were secured, and now stand in good 
condition. 

During the wiuter a breach of 90 feet was forced through the south 
revetmeut, near the shore line, through which the saud eutered and 
tilled the channel between the piers, so as to leave but 6£ feet of water. 

The balance now available will be used this season in closing this 
gap and dredging the channel to about 11 feet. The work is beiug done 
with the Government machinery and hired labor. 

The recommendations of last year are renewed : 250 feet revetment, 
north side, estimated cost $12,000, aud the extension of both piers 300 
feet, estimated cost $60,000, of which $25,000 can be profitably expended 
(larinsr the next working season. 
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Amount, (estimated) required for completion of existing project. 
Amount that can be profitably expended in fiscal year ending June 

(See Appendix B B 11.) 


12. Saint Joseph Harbor and River , Michigan .—A part of the appro¬ 
priation of August 14, 1876, was expended in needed repairs, and a 
contract made to extend the north pier 51) feet. 

As a considerable outlay is necessary to put the work in complete 
order, the balance on hand will be applied accordingly this season. 

The end crib of north pier was carried away in March, 1876; its place 
was supplied with a new crib in June last. 

The water in the channel holds to a good depth. 

The recommendations aud estimates of last year are renewed, viz: 
to extend the north pier to 16 feet water, estimated to cost $16,261.71; 
and $15,000 will be required for the improvement in the river at the 
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Amount (estimated) required for completion of 
Amount that cau be profitably expended iu fiscal 

(See Appendix B B 12.) 


xisting project.. 

ear endiug June 30,1879 


7,007 30 
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31,361 71 
31.000 00 


ENLARGEMENT OF SAINT MARY’S FALLS CANAL—CONSTRUCTION OF 
HARBOR OF REFUGE ON LAKE HURON—IMPROVEMENT OF THE HAR¬ 
BORS OF AU SABLE AND THUNDER BAY; OF DETROIT RIVER AND 
SAINT CLAIR RIVER AT MOUTH OF BLACK RIVER. 

t Officer in charge, Maj. G. Weitzel, Corps of Engineers, with Capfc. A. 
X. Lee, Corps of Engineers, under his immediate orders. 

h Improvement of Saint Mary's Falls Canal , Michigan .—During the year 
54,037 cubic feet of cut stoue, about one-fifth of all required for the new 
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locks, have been delivered; 113,373 cubic feet of masonry, about iwie-sixth 
of all required, laid in the walls. The arm between the south pier at the 
foot of the new locks and the shore-line was filled in to the level of the 
shore, and the banks of the canal near its lower end were raised. 

The officer in charge is of opinion that for an economical and rapid 
prosecution of this work the sum of $300,000 should be appropriated 
for the fiscal year ending June 30, 1877. 

July 1, 1876, amount available..... |397,227 93 

Amount appropriated by act approved August 14, 1876.... 130,000 00 

527,227 93 

July 1, 1877, amount expended during fiscal year.... 108,213 84 


July 1, 1877, amount available 


o® m m 


419.014 09 




will be completed during the present season, and there will be 2,310 
linear feet of the sea-arm in place. A contract for the removal of the 

wreck of the “City of Buffalo” and several dangerous bowlders lias also 
been entered into, and will undoubtedly be completed dur ing the present 
season. 





1,600 

construct in order to 







Wheu these contracts are all executed there 
linear feet of the sea-arm of the breakwater 
complete this improvement. If it is decided 
has been left in the shore-arm, it will cost altogether, it is estimated, 

$330,000 to complete this improvement, and it is recommended by the 
officer in charge, for the sake of economy, that this sum be appropriated 
at once. 
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3. Improvement of An Sable River Harbor, 

on this work during the year, 






July 1,1876, amount, available.........- .......... 

Amcuut appropriated by act approved August 14, 1876 


Michigan. —Nothing has 
appropriation is asked 


$1,426 62 
1,000 00 


m m m m ®» • • • # 


July 1,1877, amouut expended dnring fiscal year 


2,426 62 
313 13 


July 1,1877, amount available. 2,113 49 

(See Appendix C C 3.) 

4. Improvement if Thunder Bay Harbor , Michigan. — 1 This work, which 
consists hi dredging to get 13 feet w ater at the mouth of Thunder Bay 
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— —-e placed under contract and complete*! during tbe present 

further appropriation will be required. 

Amount appropriated by act approved August 14, 1876. $4.500 00 

1, 1*77, amount available.... 4,500 00 

Appendix CC 4.). 

5. Improvement of the Saint Clair River , at the mouth of Black River , 
Michigan *—This work was closed on September 30, 1870, for want of 
funds. Jn order to complete the improvement it is necessary to dredge 
about 4,000 cubic yards more, and it is recommended by the officer in 
charge that the sum of $1,500 be appropriated for this purpose for the 
fiscal year ending June 30, 1879. 

■ 

July 1, 1876, amount available. $5,390 5*2 

July 1, 1877, amount expended during fiscal year. 5.390 52 

Amount (estimated) required for completion of existing project. 1,500 00 

Amount that can be protitably expended in fiscal year ending Jane 30, 1879. 1,500 00 

Appendix C O 5.) 

6. Improvement of Detroit River, Michigan .—This work was begun in 

latter part of September, 187G, at the shallowest portion of the Lime- 
Kilns Crossing, directly in front of the Canada Southern Railroad 
dock, and 2,032 cubic yards of rock excavated, when the funds were ex¬ 
hausted. The work which has been done leaves this spot in a more 
dangerous condition than it was before, because it has of course 

projections in the edges of the excavation. 

in charge believes that $200,000 additional will giv 
feet wide and 20 feet deep across this dangerous shoal, if 
the money is appropriated at one time, and he recommends that this be 
done. 

July 1,1876, amount available..... $11,446 10 

July 1, 1877, am omit expended during fiscal year..... 21, 446 10 

Amount (estimated) required for completion of existing project... 200,000 00 

Amonut that can be profitably expeuded in fiscal year ending Jime30,1879 . 200,000 00 

COG.) 






REPAIR AND PRESERVATION OF SAINT CLAIR FLATS CANAL—IMPROVE¬ 
MENT OF SAGINAW RIVER AND CHEBOYGAN HARBOR, MICHIGAN. 


Officer in charge, Maj. Franklin Harwood, Corps of Engineers, since 
February 27, 1877. 

1. Saint Clair Flats Canal —Minor repairs have been made on the 
canal banks. Early in May,f 1877, extensive damage was done to the 
banks by vessels using the canal as a harbor of refuge from running ice. 
This damage, to the extent of $2,000 to $4,000, will be repaired during 
the summer of 1877, and the canal placed in thorough order. 

Measures have been taken, under provisions of section 3, appropria¬ 
tion bill, approved August 14,1870, to prosecute persons who have dam¬ 
aged the canal banks. 

As the present appropriation will be nearly exhausted in repairing 
these damages, an appropriation of $5,000 is asked for repair and pres¬ 
ervation of the canal. 

Jolj 1 , 1876, amount available .. $11,208 14 

inly 1, 1877, amount expended during; fiscal year....... 5,359 16 

July 1,1877, ainon o t a v ailable.............. 5,848 98 


Amount (estimated) required for preservation of existing work. 

Amount that can be profitably expeuded in fiscal year ending June 30,1879. 



Appendix D I> 1. 


5,000 00 
5,000 00 
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2. Improvement of Saginaw River , Michigan. .-Work was resumed on 

the pile revetment opposite Carrollton Bar May 31, 1877, and at the 
close of the fiscal year good progress Iliad been made of work. It is ex¬ 
pected, during the working season of 1877, to add about 501) feet to this 
revetment, and improve the channel abreast of the extension by dredg¬ 
ing; also, to build a bulkhead 235 feet long, from the head of the re¬ 
vetment across to Hoyt’s Mill site, to cut off the flow of the river behind 
the revetment, which is retarding the improvement at present. The 
estimates of last Year are renewed. 


July 1,1876, amount available 
Amount appropriated by act a 
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done on this work during the year, the appropriation of $10, 
August 14,1876, having been withheld until early in May of the present 
year. It will be expended during the present working season in con¬ 
tinuing the dredging as heretofore projected. An appropriation of 

$20,000 is recommended by the officer in charge to complete the channel 
to a width of 200 feet, with 13 feet depth of water, which sum can he 
profitably expended in one working season, completin 
the time being. 



July 1, 1876, amount available........ $262 44 

Amount appropriated by act approved August 14, 1876.... 10,000 00 


10,262 44 





amoun 


available 
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9,990 77 



20,000 00 
20,000 00 



1. Monroe Harbor , Michigan .—Work was commenced the last of May, 
and consisted in partially renewing the revetment of the sides of the 
6liip-canal at Raisin River; 3,260 feet in all need renewal and some 
slight repairs to piers are necessary. 

July 1, 1876, amount available ...... ... . ............ $40 54 

Amount appropriated by act approved August II, 1876... __ ............ 5,000 00 


July 1, 1877, ai 
July 1, 1877, a' 


ount expended during fiscal year 
ouut available. 




5,040 54 
548 10 



Amount (estimated) required for completion Of existing project.... __ 11,000 00 

Amount that cau be profitably expended in fiscal year endiug Juue 30,1879. 11,000 00 


(See Appendix EE1,) 
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2. Toledo Harbor, Ohio .—The work of dredging the channel through 
Maumee Bay was resumed on the 30th of April, in accordance with the 
plan of the board of engineer officers, approved in 1875, and was prin¬ 
cipally confined, to the north or outer reach near Turtle Island. Forty- 
four thousand five hundred and forty-one cubic yards have been re¬ 
moved by dredging. The work will be continued in the same manner 
during the present season. The projected dimensions of the channel 
are 250 feet in width at top, with a depth of 15 feet. 


.Inly 1,1876, amount available........... $1,160 67 

Amount appropriated by act approved August 14, 1876.. 60,000 00 



of constructing a new pier or revet the east one, was commenced, 
but only about 800 feet can be completed before the present appropria- 
tion becomes exhausted. When additional appropriation is made it is 
proposed to extend the two piers further into the lake, so as to coufine 
the flow of Portage River between them, and also to partially dredge a 
cut throughout the entire length, as it is expected that the strong cur- 
rent will open a channel of suitable dimensions to meet the needs of com. 


July 1,1876, amount available ....................... 

Amount appropriated by act approved August 14, 1876 


• « » • m « • » » » • • • » • • m * 


$10 so 

5,000 00 








• <» » m m '« * m 


» m « • » » * * « 


Jnly 1,1877, amount available 


<■ m m m m • » » 


• » • • » • « » * 


Amount (estimated) required for completion of existing project..... 
Amouut that cau be profitably expended iu fiscal year ending June 30, 

(See Appendix E E 3.) 


5,016 20 
86 27 

4,929 93 

112,000 00 
20,000 00 






between the 12 and 15 foot curves, it is pi 

year.to extend the channel towards the city 

iu width 200 feet, and in depth 15 feet. 

Jsly 1,1876, amouut available... 

Amouut appropriated by act approved August 14,1@ 



during the prei 
The dimensions 


• • • 


• • • 


«*•••• m m m m 


§106 77 
25,000 00 


25,106 77 

Jaly 1,1877, amount expended during fiscal year......... 3,334 86 

July 1,1877, amouut available.............*........................... 21,771 91 

Amount (estimated) required for completion of existing project ......... 105,000 00 

Aiuoitnii that cau be profitably expended in fiscal year ending Juue 30,1879. 55,000 00 

(See Appendix E E 4.) 

5. Huron Harbor, Ohio .—There was no work done during the last fis¬ 
cal year, as there was but a small balance of the appropriation available. 
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As soon as funds are available some repairs to the piers will require 


attention. 

Jnly 1, 1876, amornfc available .... $189 17 

July 1, 1877, amount available .......................................... 189 17 

Amount (estimated) required for repairs....... 1,000 00 


Amount that can be profitably expended in decal year ending Juno 30,1879. 1,000 00 

(See Appendix E E 5.) 

6. Vermillion Harbor , Ohio .—In consequence of the appropriation of 
Augnst 14,1876, not having been made available until toward the close 
of the fiscal year, the work upon this improvement was not renewed. 
As soon as arrangements can be made, it will be forwarded as far toward 
completion as the small amount of funds available will permit. The works 
consist in the blasting and removal of rock, and the dredging of sand 
from the channel of the artificial harbor; also, in slight repairs to piers. 



5, 





• * w m <* * « * » m m m 


» «i • »so» » m i* * * • 


• ® * 


Amount (e 




required 



* m» * m m 9 • m m m m 


• «» « »■ m «* 



project... 
coding Juue 

(See Appendix E E 6. 

7. Black River Harbor , Ohio .—During the fiscal year, by direction of 

my predecessor, very considerable repairs were made to the piers, both 

of which hail been damaged during the previous spring by sever© gales. 
A cut made by the lake at the shore end of on© of them was also closed, 
to prevent the channel from being filled up by sand. The last appro¬ 
priation was nearly exhausted by these necessary expenditure 
soon as funds become available additional repairs will receive atteuuuu. 

July 1, 1876, amount available...... .... $56 41 

Amount appropriated by act approved August 14, 1876... 6,000 00 



July 1, 1877, amount ex 


, amount avai 

Appendix EE 



during fiscal 


« » « m » « m m m » » m » • « * 


Hi' «w « 


6,056 41 
6,003 52 



m • • i» m » » » « *»' m 0 « m m 9 t » 9 • 


• « • m on® 9 


• m m «» 



pm 


» 



b£%.m 















sunk, and the 

extend the work 3UU teet witn the balance ot tne appropn 
ation still available. Contracts have been made for this extension. 

For further continuance of the breakwater and for incidental repairs 
of the work an appropriation of $200,000 is asked. 

July 1, 1876, amount available. __............. $.13,426 26 

Amount appropriated by act approved August 14, 1876...... 50,000 00 


July 1, 1877, amount expended during fiscal year 


July 1, 1877, amount available 


m m m % 


83,426 26 
48.152 98 

35,273 28 


Amount (estimated) required for completion of existing project_...... 1,700,000 00 

Amount that can be profitably expended in fiscal year ending June 30, 

1879, for continuing the breakwater and for incidental repairs of harbor. 200,000 00 

(See Appendix FF 1.) 
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2. Repain of East Pier at Cleveland* Ohio .—These repairs are in prog¬ 
ress and will be completed in July. This portion of the pier will here¬ 
after be in charge of the Cleveland and Pittsburgh Eailroad Company, 
by special agreement made through a commission appointed by the 
President. As the company will be responsible for its future condition 
no additional appropriation is required for this part of the construction. 
The east and west piers proper, still under control of the United 
States, were repaired in 1874- ? 75. 


Amount appropriated by act approved August 14, 1376.. $8,000 00 


July 1,1877, amount expended ^during 


i AUgU 

fiscal: 


year 


4,495 75 


July 1,1877, amount available 


m m m m m m •••••• ••••*»• 


m m «* 


(See Appendix 



• mi# • • m • m m m m • m • m 




July 1,1876, amount available....-..... 

Amount appropriated by act approved August 14, 








July 1,1877, amount available 



Amount (estimated) required for completion of 
Amount that can 'be profitably expended in 

(See Appendix FF3.) 




so, im 


5,01)0 
5,000 


4. Ashtabula Harbor , Ohio .—Damages to the west pier by a gale were 
repaired during the fall of 1876. A sand-bar at the entrance, also 
caused by a gale, was removed about the same time. The appropria¬ 
tion of August 14, 1876, which was not available until this spring, will 
be applied this season in building a west pier head and in removing 
bars. For repairs of the old piers, and for further dredging which will 






&ra&lUIlt OX ut uuu Jink. uovaa 3 • - • • *••••• .... . 

JlllJjjr "1, | 10771 ftHlOlllI fl J3IV All ftljl© <m m m m m •••••• •••••••*••»•••••••••• #••• m m m 

Amount (estimated) required for completion of existing prcject.* 5 f 000 00 

Amftont that can be profitably expended in fiscal year ending June 30,1^79. 5,000 00 

fiee Appendix FF 4.) 

* . 

5. Conneaut Harbor , Ohio .—Some minor repairs of puns were made 
daring the year, and the harbor is now in good condition, 

No appropriation is required. 

July l f 1876, amount available. $68 45 

July 1,1877, amount' expended during fiscal year ........................... 14 95 

July 1,1877, amount available,... ... ............... 53 50 

(See Appendix F F 5.) 
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6. Erie Harbor, Pennsylvania .—During the year 1,461 feet of catch* 
sand fence for the protection of the peninsula have been built, making 
the entire length 6,997 feet. Four linndr©ii and, fifteen feet of the old 
north pier hare been rebuilt and 26,594 cubic yards of sand removed 
from the channel. 

Additional funds will be needed for similar work, and for extending 
the south pier. The total amount of the revised estimate is $119,000. 
Postponing the south pier extension, the sum required for the next fiscal 
year is $41,000. 


July 1, 1876, amount available...... 

Amount appropriated by act approved 


July 1 
July 1 


amount ex| 
ontstandia 


during fiscal year 


• • • 


$25,011 06 
40,000 00 


m • • * • 


• m m 


m m m 9 


m m m m 


188 





m m m m 


m m m m d m m 



Anionut that can 





w m « * m • 


28,521 


119, 




FF 










channel has been completed, exhausting the old appropriation of 1875. 

Damages to the west pier, caused by a gale in December, 187G, wer 
repaired immediately after they occurred, with an allotment of $2,50 
from the appropriation of August 14, 1876. 

The balance ($15,000) of that appropriation will be expended in ex¬ 
tending the breakwater. 

An appropriation of $31,000 is asked to complete the work forth 
present. 


July 1, lo76, amount available... 

Amount appropriated by act approved August 


m * m> 


» «» «» m » • » m * • • * 



Ju 


July 1, 1877, 


amount expended during fiscal year 


* » » • 


» » f» » • 



• m » m m m 


• » » » m » * m m » 


Amount, (estimated) 
Amount that can be t 








t«, 550 74 

18,000 00 

40,550 74 
24,846 12 

15,704 62 

mi...nnnnimnnnhi loQOdlliii.nnnninllniinnnnifiiHiinHHHHHHHi' 

31,000 00 
31,000 00 














have been as follows: Extension of the completed breakwater 150 feet, 
(3 cribs.) Repairs of the old work, and of the old channel piers. Refill¬ 
ing the pile-pier with stone to replace that lost by settlement. 

The balance now in the Treasury ($40,000) will be expended in further 
breakwater extension, for which purpose, also, a new appropriatiou of 
$200,000 is recommended by the officer in charge. 

uly 1, 1876, amount available.... $10 04 

Amount appropriated by act approved August 14, 1876.. 85,000 00 

-$85,010 04 

July 1, 1877, amount expended during fiscal year............ 44,994 17 

J uly 1, 1877. outstanding liabilities ........................ 3,493 50 

-48/487 67 


July 1, 1877, amount ava latile... 


36,522 37 


Amount (estimated) required for completion of existing project ..... ....,1,81.6,000 00 
Amount that can be profitably expended iu fiscal year endiog June 30,1879. 200,000 (0 

(See Appendix FF 8,) 
















REFOKT Of THE CHIEF OP BNGINEER6 


11Z 


HARBORS ON LAKE ONTARIO AND THR RIVER SAINT LAWRENCE. 


Officer in charge, Maj Walter McFarland, Corps of Engineers, 

1. Wilson Harbor r New York .—The old inner part of the west pier,,, 
built many years ago by private means, was breached by the sea in the 
fall of the year, and daring the winter the entrance to the harbor was 
entirely closed by the washing in of sand and gravel. 

The appropriation of August 14, 1876, will be applied to the re-open¬ 
ing of this harbor. 

July 1, 1876, amount available.. ............ .... $166 64 

Amount appropriated by act approved August 14, 1876.... 10,000 00 





fiscal year 


10 , 


64 


• m 


'«»»»*» m m m 





Nothing 

available 



Jnly 1,1876, amount available 
July 1,1877, amount expended 


* » • m • » » 



ip «> « mi «» m » <• iiit nil m « me » # # 




«»* « i» «) » «I 

» « » » is* me 



w «» m <» « «> » « • • m m • 

• • » mi » m m • i» » » ioooi • 



July 1, 1877, amount available. 


» » me w m • 



Amount (estimated) required for completion of existing project............ 10,000 00 

Amount that can be profitably expended in fiscal year ending June 30, 1879. 10,000 00 

(See Appendix GG 2.) 


3. Oak Orchard Harbor , New York .—Nothing has been done at this 
harbor during; the year, there being no funds available. 

The appropriation of August 14, 1876, will be applied to the repair of 
the two piers. 


July 1,1876, amount available... 

Amount appropriated by act approved August 14, 18 


* » • • si- sit «» m • « 

• * • *i * m sflsi 1 » • # 


$234 64 

2,000 00 





sin m m • •«•••• 


• « ■ «• m • • • • •••••• m • m m 





the removal of a few decayed plauk, and the replacing of stoue which 
had been washed out of the pier. 


The improvement is completed and probably no more money will be 
required except for repairs. 

July 1,1876, amount available.................. $597 86 

July 1,1877, amount expended during fiscal year ....................._ 575 32 

July 1,1877, amount available.......... 22 54 

Amount that can be profitably expended in fiscal year ending June 30,1879, 
iu repairs ... ..’..... 1 , 000 00 

(See Appendix G .G 4.) 

ft 

5. Pultneyville Harbor , New York.— Nothing has been done here during 
the year, owing to want of funds. 
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The appropriation of August 14,1876, will be applied to repair of the 
west pier and extension, landward, of the east pier. 

si 

July 1, 1876, amount available. $126 56 

Amount appropriated by act approved August 14, 1876 . 3,000 00 


July 1,1877, amount expended during fiscal year 


• • m m mm 


m m 


m m 


July 1,1877, amount available 


• m m m m •••••• * • • • • m m mm m m 


m mm m m m m «• • • • » • 


• m • • ■ • 


Amount (estimated) required for completion of existing project 
Amount that can b j profitably expended in fiscal year endiug June 30 

(See Appendix G G 5.) 


3,126 56 
87 12 

3,039 44 

. 18,000 00 


* 





amount available 

by act 




« m m m m m m m • m m m m • » « » • » • 




July 1, 1877, amount expended during fiscal year 




» m » » w » » * m » ■» m » 



m m » • * » » » » • » • » » • • * « * • » « • 


Amount (estimated) required for completion of existing project..... 

that can be profitably expended in fiscal year ending J une 30, 


m » « 



(See Appendix 





6,472 09 


10,000 00 
10,000 00 


7. Little Sodm Harbor , J Tew York. —Nothing has been done here, ex¬ 
cept repairing a breach 70 feet long in the west beach, made by the sea. 

The appropriation of August 14, 1876, will be applied to the repair of 
the west pier, and the extension, landward, of the inner end of the east 
pier. 



1,1876, amount available........ 

Amount appropriated by act approved August 


• m m m 


• w 


in • e m m « * • » » « « « » 

• m m m a <m » • • m » m m • 


$1,289 96 
5,000 00 







m m m m m m m m m m m m m m #••• «#••••• • m m m m m mm m m 




8. Oswego Harbor, New York .■—Two hundred and ten feet of the super¬ 
structure of the new breakwater have been built, and a counterfort has 
been placed in rear of the exposed end. 

Very extensive repairs have been made to this structure, where it had 
settled and was damaged by the action of the sea, as well as to the old 
breakwater, which had also been badly damaged by storms. 

The new breakwater is now 3,692 feet long, and is yet to be extended 
about 2,000 feet, according to the original project. 

The balance of the last appropriation will be applied to the extension 
of the new breakwater, whose length will probably be increased this 
year between 400 aud 500 feet. 
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July 1,1876, amount available... Ill,058 49 

Amount appropriated by act approved August 14, 1876__.......... 90,000 00 

99,058 49 

Jaly 1,1677, amount expended during fiscal year....................... 40,588 48 

July 1,1877, amou n t available......................................... 58,470 01 

111 .. . . . . .. ..."ii ' i ' tmi mi iii iiniii iii ii ii iniiinnnniinniiiimi 

Amount (estimated) reqnired for completion of existing project.......... 557,000 00 

Amount t bateau be profitably expended iu fiscal year ending J une "JO, 1879. 300,000 00 

(See Appendix G G 8.) 

9. Ogdensburgh Harbor , New Tor A;.—Nothing has been done here this 
year, owing to want of funds. 

The original scheme of improvement provided for the dredging of 

harbor, and for the construction of pile 

s 

jm * sm + as ® 

W i mom nr 'mamw 'w m w •m 'W j| 

110 preSCUt necessi*" 17 ^ nr ertnahrnnlino Hi A nronnaArl m I a. 

Hit 
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Hill 1.1 O lull 111 If lj|> V 111 ]|illl$lljft]|0 • m » rn m « «> •> «» m • m m • m • • m • m • • • m « « m m m m • • • m » # m 

„ amouut expended during fiscal year..... 

J1.| 1 ili i | aiJtiounL available * •»* • » »»* * *»»• ••»«»»«*»»»«•«»»•»»«»»»»*«» Ho 00 

Amount (estimated) required for completion of existing project.... 7U, 000 00 

(See Appendix G G 9.) 

10. Waddington Harbor , Neic York .—This Improvement has 

accordance with the original scheme, and nothing 

needed for it. No work has been done upon it during the past year. 

July 1,1876, amount available.............................................. $42 72 

ly 1,1877, amount expended during fiscal year..... 

(See Appendix GG 10.) 
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was dredged during the year, except that for 900 feet the width is only 
100 feet. The remainder of the dredging at present contemplated is 
under contract at 35 cents per yard. The contract went iu force on 
June 1, and will probably be completed in July. 

Previous to June 1, and subsequent to September 12,1876, the dredg¬ 
ing was executed under a temporary arrangement, at a stipulated price 
of 24 cents a yard. From July-1 to September 12 the dredging was 
done uuder a contract at the same price. Owing to want of progress 
the work was taken out of the coutractor’s hands. Since Jane 1 the 
price has been 35 cents per yard. 

A contract for 20,000 tons of stone was made In May at $1.19 per 
ton. Daring June 2,335 tons of stone were delivered. 

These operations will require all the money available at present. 










120 


REPORT OF THE CHIEF OP ENGINEERS. 


The completion of the training-walls, aiul measures looking to an in 
crease of the tidal prism, will have attention when further appropria 
tlonu become available. 


July 1, 1876, amount Available -.......... 7...... .... 

Amount appropriated by act approved August 14, 1876... 

July 1, 1877, amount expended during fiscal year.. ...... 

July 1, 1877, oatstanding liabilities.. 




*17,157 50 
75,000 00 

59;192 26 
1,002 56 


§122,157 50 


amount available 


<m m m m • m • • m m> m m • • m m m 


m • m mmmmmrnmmm 


Amount (estimated) required for completi 
Amount that can 1 m profitably expended in 



existing project 
rear ending June: 


60,254 82 
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61,90*2 68 

wi).s 

* 200,000 00 











cli an nel 






yards of sand 


The contractor removed from the reef during the year 4,601 yards of 
stone and 4,561 yards of clay. He also dredged 2,273 yards of sand, 
partly from the reef. 

The stone and clay.taken from the reef were used to extend the west 

training-wall for a distance of 800 feet 
Three thousand two hundred and forty-nine tons of stone were par- 

chased and applied to the training.wall; to a portion of the main jetty; 

to brush-work, aod to the construction of a groin on the seaward side 
of the main work. 

About 6,400 yards of sand were collected on the main line by aid of 
brush. 

Operations on the harbor were suspended in February on account of 
the exhaustion of the appropriation. A keeper is in charge of the 
property. 

The cut in the reef is now 150 feet in width. It ought to be made 

200 feet* Its depth is now 12 feet at mean low-water, which is 10 feet 

of the west training-wall and raising of the stone line on the main jetty 
are also noints that will receive attention when additional anrironriation 


main 





coast in 

lutr 1 .8' 


d.vessels to enter 

! of these drew 14 j 







July 1 % 1876,amount available..... 

July 1,1877, amount expended during fiscal year 
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• • • • m m m m 


$-10,26 


1»18« *, amount available 


m m m <m m m m m m m 


«•» • mu «p m • « • m m m m m m m m m m • • • 


943 42 


required for completion of existing project 


*“ L t* 1 ® 11 m l * " in t fsii ini be pro II i a b l y e x pended i u fiscal rear fin cl i n g J n ne 30,1 e79. 50,000 00 

^8ee Appendix H H 2,) 

^ R? moral of Rinetm Rock. San Francisco Harbor , California .—The 

work was accepted in an unfinished state, in accordance with the wishes 

of the State harbor commissioners, within whose jurisdiction the rock 
lay. 

A survey made in the latter part of Jnly shoved that 4,357 yards 
had been removed. The contents of the rock required to^be removed by 
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tie contract was 4,745 cubic yards. The contractor was paid §39,483.88 
for his work. 

The least depth of water on the rock is 21$ feet at mean low-water. 

July 1,187fi, am on tit available.. #4*1, 38o 27 

July 1,1ST7, aaioau t expended d uring fiscal j ear... 20,157 75 


July 1,1877, amount available......---...... ................... 4,222 52 

(See Appeudix H 11 3.) 

4. Improvement of Sacramento and Feather Rivers, California .—No op¬ 
erations for the improvement of these rivers were carried on in the past 
year, as no appropriation has been made since 1875* 

Au examination of Georgian a Slough was made in June, 1877, by 
Lieut. A. EL Payson, Corp of Engineers. 

Each winter throws a considerable number of snags into the river, 


serious 







* * m m in 
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available. 


m m m * • m m m m 
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• • * * 


Amount that can be profitably expended in fiscal year ending June 30,1879 

(See Appendix H H 4.) 


IMPROVEMENT OF THE HARBOR OF SAN DIEGO—13 

JOAQUIN RIVER, CALIFORNIA. 


Officer in charge, Lieut. Col. C. S. Stewart, Corps of Engineers, with 
the late Lieut. J. H. Weeden, Corps of Engineers, under his immediate 
orders to January 29, 1877. 

1. San Diego Harbor, California .—The San Diego River formerly emp¬ 
tied into False Bay* Many years since, during a* freshet, its course was 
changed, and its waters, pouring into the harbor, deposited into it more 
or less sand, to its great injury. To prevent further damage, it was de¬ 
termined to turn the river back into its former channel. This has been 
accomplished by the excavation of an artificial channel and the embank¬ 
ment of a levee, faced with stone, which were completed by the contract- 
























The cost of the works, finished, has been..... $79,798 72 

The amount appropriated therefor..... 80,000 00 

During the post winter there have been no floods in the river to test 
the works. Their valne and what may be the cost of yearly repairs can 
onlj be ascertained by future experience. 

The benefit to commerce and navigation from this work will be the 
preservation of the only good land-locked harbor on the Pacific coast 
south of San Francisco so long as the San Diego River shall be kept 
fmm emptyiug into it. 

July 1,1876, amount available.... ...$74,182 49 

July 1,1877, amount expended during tiseal year......................... 73,981 21 

July 1,1877, amount available.......................................... 201 28 

(See Appendix II1.) 


201 2 * 
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2. Improvement of San Joaquin River, California ....-The appropriation 

of $20,(100 for this improvement, iu the river aud harbor act of August 
14, 1876, was made ii.vaila.ble in March last. 

It is proposed to survey that portion of the river below Stockton,, 
where navigation is most impeded, so soon, as the low stage of water is 
attained, aud, if necessary, to contract in the usual manner for the re¬ 
moval of the shoals by dredging. 

Amount appropriated by not approved August 14, 1676.......$20,000 00 

July 1, 1677, amount expended during fiscal year........ 680 



r, amount available 

Appendix 11 2 
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19,993 20 




Officer in 












Willamette and Columbia Rivers , 
Operations during the fiscal year have consisted of dredging 
outh of the Willamette at Post-Office Bar, and Swan Island Bar, 
ainette River; 21,285 cubic yards of mud, sand, gravel, &c., having 
been removed. 

Extensive surveys were made of the Willamette River from Portland 
to its mouth, the Willamette Slough, Saint Helen’s 
Bars. 



Snag Island 


During the present season it Is proposed to continue dredging the 
channel over the bars in the Willamette River, and to make surveys at 
Swan Island Bar, Willamette River, and Saint Helen’s Bar, Columbia 

River. 

Apian for the permanent improvement of these rivers has been sub¬ 
mitted by the Board of Engineers for the Pacific Coast, and approved. 


July 1, 1876, amount available. 

Amount appropriated by act approved August 14, 




89,093 24 
20,000 00 







298,974 00 
150,000 00 


2, Improvement of Upper Willamette River , Oregon .—Operations dur¬ 
ing the fiscal year have consisted of the removal of snags, stumps, rocks* 
&c., and the construction of wing-dams. Four thousand seven hundred 
and thirty-two feet of wing-dams have been built, 71£ cubic yards of 
rock excavated, and 961 snags, stumps, &c., removed. A uew snag-boat 
has been bnilt. 

During the present season it is' proposed to construcb-about 4,000 feet 
of wing-dams at points where they are most necessary, and to continue 
the removal of snags from the channel. The engineer in charge recom¬ 
mends the construction of two steam snag boats, with scrapers and pile- 
drivers attached, for keeping the river open during low-water season. 
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July 1,1876, Atnonnt. available....,.................. 

Amount appropriated by act approved August 14, 1876 

July 1, >877, amount expended during fiacal year . 

July 1, 1877, oatstanding liabilities............... 


$8,038 25 

20,000 00 


• • 


m mm 


m m m 


13,796 47 
2,157 45 


828,038 25 


15,953 


July 1,1877, amount available. 


m m m 


12,084 33 


Amount (estimated) required for completion of existing project. 

Amount that can be profitably expended iu fiscal year eudiug June 30,1879 

(See Appendix J J 2.) 


• • 


* • 


80,000 00 
50,000 00 


3, Improvement of the Upper Columbia and Snake Rivet .u, Oregon, and 

Washington Ten . ritory.— .Operations during till© fiscal year were carried on 

from November, 18711,. uutil March, 1877, removing rock from the chan. 

nei at Squally Hook, Owvhee. and Umatilla Raouls, in the 

Tree 



Daring the coming winter 
removing 150 yards of rock from 

July 1,1876, amount available. 

Amount appropriated by act approved August 

July 1,1877, amount expended during fiscal year 
July 1,1877, outstanding liabilities. 



• m » » m * » m m m m # 

•m m « »- » * * m 
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$16,007 
15,000 00 

'UIDnnonnnnnDnnnniiiiDDuDOnniODOOOOOOOOOniinillhnDOir' , <IIIIRfllflflllRlffHIII||llllHl h 

257 01 
155 


$31,007 


25.412 01 




• • «® 











132,000 00 

1,000 


Amount (estimated) required 

Amount that can be profitably expended iu fiscal year ending June 30,1879 

(See Appendix J J 3.) 

4. Construction of canal around the Cascades of Columbia River, 
Oregon .—A survey has been made during the fiscal year of the country 
od the Oregon side of the river, bordering on the Cascades; a careful 
reconnaissance on the Washington Territory side, and a hydrographic 
survey of the river above and below 
The engineer 






Amount (estimated) required for completion of existing project...__ 1, 459,136 40 

Amoant that can be profitably expended in fiscal year endiug June 30,1679 . 500,000 00 


(See Appendix J J 4.) 

EXAMINATIONS w.ITH A VIEW TO ESTABLISHING A HARBOR OF REFUGE 

ON THE PACIFIC COAST. 


To comply with a resolution of the House of Representatives of April 
27,1876, asking for an examination of the harbors of Mendocino, Hum¬ 
boldt Bay, Trinidad, and Crescent City, in the State of California, with 
a view to establishing a breakwater and harbor of refuge, with estimate 
of probable cost, the Board of Engineers of the Pacific Coast was 
instructed to consider the general subject and report its views as to the 
necessity for a harbor of refuge on the Pacific coast between San Frau- 




















• • 










' PtigeFs Sound, and in case such necessity should, in its opinion, 
designate the point which should, in its judgment, he selected, 
au estimate of cost of construction. For tins report of 
Appendix J J 5. 

CAKE OF PUBLIC BUILDINGS AND GROUNDS IN THE 
OF COLUMBIA—WASHINGTON AQUEDUCT. 

i, Col. O. E. Babcock, Corps " ~ * 

3, 1877, since which time Lieut. Col. Thos. .Lincoln uasey 

1. Improvement and care of Public Buildings and Grounds in the 
of Columbia .—The condition of the public reservations in the 
Washington, and the character of the improvements made on them 
during the fiscal year, will be found stated in the detailed reports of the 
officers in charge. 

cr* ^ m 

The estimates of the officer now in charge for the fiscal yea: 

June 30, 1879, are as follows: 

For improvement and care of public buildings and grounds. 

For compensation to persons employed on and around public buildings and 
grounds... 59,524 

For contingent and incidental expenses. 1> 9G0 

27S, 124 

(See Appendixes K K 1 aud K K 2.) 

2. Washington Aqueduct —During the year a wrought-iron truss roof 
and galvauized-irou cornice have been erected upon the gate-house at 
Great Falls. 

A number of the conduit-embankments have been strengthened 
widening. The roadway over the conduit, the culverts and brid 
the reservoirs and gate-houses, and the pipe-lines have been kep 

lepair. 

In Georgetown, a concrete floor has been laid in the high-service res¬ 
ervoir, and a brick story has been built under the aqueduct office. 

The estimates of the officer iu charge for the fiscal year ending June 
30, 1879, are as follows : 

For engineering, maintenance, repairs, and construction. 

(See Appendices K K 1 and K K 3.) 

In January last, Brig. Gen. M. O. Meigs called the 
office to a communication made by him to the chairman 

District of Columbia of the Senate of the 
the construction of the iron bridge at Rock 
aqueduct mains enter the city of Washington, bis 

board of engineer officers, whose 
the reports of the officers then and 
Washington Aqueduct, constitute Appendix K 
The officer in charge of the aqueduct says: 

restrictions authorized by Congress to be placed upon the travel over 
of opinion that, if they are continued in force, the interests of the 
not at present demand any iucrease of the width of the roadway and 
the bridge; but I am further of opinion that the present and proe- 
of the citizens of .Washington and Georgetown do demand ao increase 
be roadway aud of the footway, the preseut width being, of the road- 
aud of the footways, 4^ feet each. 

the widening at 875,000. 
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SURVEYS AND EXAMINATIONS WITH A VIEW TO THE 

IMPROVEMENT OF RIVERS AND HARBORS. 

For examinations and surveys of rivers and harbors, for which there 
is uo special appropriation, an appropriation of §150,(Kill) should be made 

SURVEY OF NORTHERN AND NORTHWESTERN LAKES AND 

THE MISSISSIPPI RIVER, 


Officer in charge, Maj, C. B. Comstock, Corps of Engineers, who had 
under his immediate orders the following officers of the Corps of En¬ 
gineers : Capt. H. M. Adams, First Lieuts. D. W. Lockwood, C. F. Pow¬ 
ell, and P. M. Price, and Second Lieut. T. X. Bailey; and the following 
principal assistant engineers: L. L. Wheeler, F. W. Lehnartz, O. B. 












A, Marr, 

















and until the end of the fiscal year the work was in charge of Capt. H. 
M. Adams, Corps of Engineers. 

Progress of the work during the year ..-On Lake Erie, the triangulation 

has been carried from Westfield, N. Y., to near Painesville, Ohio. The 
topography and hydrography have been carried from Ashtabula, Ohio, 
to Vermillion, Ohio. 

The latitudes and. longitudes of Mount Forest and Cairo, Ill., of Sagi¬ 
naw and Baint Louis, Mich., have been determined, and Iin. conjunction 
with Capt. W. S. Stanton, United States Engineers, and Lieut. W. Hoff¬ 
man, Eleventh Infantry, the longitudes of Fort Fetterman, Wyo. Ter., 
and Forts Stockton, Concho, and MoKavett, Tex. r have been determined. 

A-line of precise levels has been run between Esoanaba and Mar. 

qn Mieh., to determine the difference of levels of Lakes Michigan 
and Superior. 

Coast Charts Nos. 1, 2, 3, and 5, of Lake Michigan ; No. 6, of Saint 
Lawrence River, and a chart of Detroit River, have been completed and 


charge of 


The survey of the 
















amount 

















• • mm • m> » » m • m • 


Anovmt available for fiscal year 1 877 ...... 

Amount required for survey of northern and northwestern in ices and Missis¬ 
sippi River for fiscal year ending Jane 30* 1879, namely, for continuing sur¬ 
veys of Lake Erie; for determination of points in aid of 8tate surveys and 
construction of maps; for continuation of trian^ulation south from Chicago 
and east to Lake Erie; for survey of Mississippi River, aud miscellaneous.. 

(See Appendix L L.) 



218,500 


MILITARY, GEOGRAPHICAL, AND LAKE-SURVEY MAPS. 

Three sheets exhibiting the positions of the troops of the opposing 
armies on the 1st, 2d, aad 3d of July, 1803, at Gettysburg, have been 
completed, and an edition has been printed. 

In the office of the Chief of Engineers. 

Of the Atlanta campaign maps, the drawing of sheet 2 has been com¬ 
pleted, and sheet 5 is nearly ready for photolithographing. 
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The map of the siege of Atlantia, on a scale of two inches to the mile, 
has been pfaotolitbographed, and an edition has been printed. 

Th e following maps, illustrating the operations of the late war, have 
been photolithographed and printed: 

Map of the battle-field of Bull Run. 

Map of the battle field of Perryville, Ky. 

Map of the battle-field of Logan’s Cross-Roads. 

Map of the battle-field of Williamsburg, Va. 

Map showing the operations of General G. W. Morgan at Cumberland 
Gap, 1862. 

The military map of the United States has been revised. An edition 
has been printed and is now being distributed to the various military 




Gillespie, at Headquarters Division of the Missouri, has been engraved, 

printed, and distributed to the troops iu the field. 

Sheet No. 2 of a map of the Western Territories, by Major Gillespie, 
has also been printed and distributed to the troops. 

general map of the seat of war in the East has been compiled, and 
an edition printed by means of photolithography, and distributed to the 
Army. 

Seven sheets of a map of Turkey in Europe, published by the imperial 
department of war, Austria, have also been reproduced by photo- 

, and a small edition printed. 

Lake-survey chart No. 4 of the Saint Lawrence River lias 'been en- 
graved on copper, and charts 5 and II have been photolithographed, and 
an edition printed as a preliminary in advance of the engraved edition. 
These two charts are now in the hands of the engraver. 

Lake-survey chart of harbor of refuge at Sand Beach, 
has been engraved on copper and an edition printed. 

Lake-survey chart of the south eud of Lake Michigan 
engraved on copper and an edition 

Lake Michigan coast-charts Nos. 1 


and a preli 








engraved on copper, 
photolithographed and an edition 
hands of the photolithographer, 
chart of Detroit River has been photolithographed, and 
edition published. The chart is now in the hands of the 


engraver. 

Lake Ontario coast chart No. 1 is now in the hands of the photo- 
litliographer, in order that a preliminary editiou may be printed, after 
which the chart will be engraved. 

Lake-survey chart of Lake Saint Clair has been engraved on copper 
and an edition printed. 
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GEOLOGICAL EXPLORATION OF THE FORTIETH PAR 

ALLEL. 


Mr. Clarence King, United States Civil Engineer, in charge. 

Baring the year the operations of this survey have been entirely con- 
fiued to office-work, consisting of the superintendence cif the publication 
of the atlas and text. 

There have been completed during the year Yol. VI, Microscopical Pe¬ 
trography; Yol. IY, Paleontology and Ornithology ; and Yol. IT, Descriptive 
Geology . The Geological and Topographical Atlas has also been finished, 
cousistingof the following sheets: Paper cover, title-page, legend-sheet, 
sketch map of the Western Cordilleras, five geological maps in two sheets 
each, five topographical maps in two sheets each, and four sheets 

geological 





the report, is completed, requiriu 
illustrations to Vol. I are alt done. 

It is hoped that the publication of 
pleted early in the ensuing year. 

(See Appendix M M.) 




GEOGRAPH 
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Officer in charge, Eirst Lieut. George ML Wheeler, Corps of Engineers, 
laving under his orders First Lieuts. Eric Bergland and Samuel E.Tillman 
and Second Lieut. Thomas W. Symons, Corps of Engineers ,• First. Lieut 

Birnie, jr M Thirteenth Infantry; First Lieut. Charles C. Morri¬ 
son, Sixth Cavalry; and Second Lieut. M. M. Macomb, Fourth Artillery. 

The following gentlemen have been engaged in special scientitic inves¬ 
tigations during the year: Dr. F. Kampf, astronomical and triangulation 
observer and computer: A. R. Conkline, ecologist; H. W. Heushaw, 

Prof. F. W. Putnam. 



The expedition of 1877, in three sections, took the field at Fort Lyon, 
Colo., Ogden, Utah, and Carson City, Nev., during the month of May. 
The number of small parties organized prosecuted their labors in parts 

of California, Oregon, Nevada, Utah, Idaho, Montana, Wyoming, Colo. 

redo, and New Mexico, and with the prospect of a long field-season only 
to be closed by the inclemency of the incoming winter at the high alti¬ 
tudes visited. 

The areas surveyed by the expedition of 187G He in California, Ne¬ 
vada, Colorado, and New Mexico, and come within the limits of atlas 
sheets 47, 48, 56, 61, 62, 70, 77, and 78, (See progress map.) 

The basins of drainage entered comprise portions of the u great in¬ 
terior basin,” the Arkansas, Rio Grande, Gunnison, and several of the 
streams along the western slopes of the Sierra Nevada, 

The astronomical stations at which latitude-determinations were made 
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were those necessary to the checking of the measured lines of survey 
through the mountain defiles. 

Two bases were measured; 194 triangulation, 765 three-point, and 
5,115 minor stations were occupied; 4,379 miles of survey were run; 
158 monuments were built; 4,553 sets of altitude-observations were 
made; 15 mining camps were visited. 

Of the quarto volumes authorized by Congress to be published, the 
one numbered IV has appeared during the year, and VoL II is passing 
through the press. 

The tables of declinations of 2,018 latitnde-stars, prepared by Prof. 
T. H, Bafford, are in the hands of the printer. 

With slight exceptions the MSS. for Vols. I, VI, and VII of the 
series are ready to be placed in the hands of the printer; and the illus¬ 
trations have all been prepared, and are now being engraved aud 
printed. 



ber of others 




report exhibit the natural resources of the country, aud are of value in 
connection with the settlement of the western region. In the areas 
given, the land brauch of the Government may be able to^see at a glance 
the adaptability of the surface for agriculture or grazing, and the area 
of timber, position of mines, &c. The special surveys of the Lake 
Tahoe region, aud about the Comstock mines, the maps from both of 
which are to be shown on scales larger than those usually employed, 
will illustrate some of the best topographical efforts of the survey, and 
prove useful to the mining and lumber interests of that section. 

The topographical maps which are the main results of the labors of 
the officers and assistants, and regularly issued as material is collected, 
are at once available to the War Department.for its purposes, and read, 
the public in the regular course of publication, and through map pub¬ 
lishers at home and abroad. 

The continuation of this useful work in its present satisfactory stage 
of organization will, it is hoped, commend itself to the favorable con¬ 
sideration of Congress. 

The amounts estimated by Lieutenant Wheeler for the continuation 
survey are recommended, viz: 






preparation, engraving 

plate 
points re 

purchase .at nominal 
year ending Jane 30, 

(His annual report, with 
(See Appendix N N.) 


• • • • m m m m m m • 
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... $ 120 , 
and estimates, is appended 



oo 


RECONNAISSANCES AND EXPLORATIONS. 

The engineer officers on the staffs of the generals commanding the 
military divisions aud departments have been engaged during tbe year 
in surveys in the field and in collecting anil plotting .-geographical and 
other information obtained from the note-books, sketches, and maps 
made by the officers and soldiers in the. scouts and campaigns in tbe 
West. The estimate of $50,000 made by this department for the surveys 
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by these officers failed at the last session of Congress, and the only funds 
available for their us© during the year was a part of a balance of $18,000 
from a former appropriation for surveys for sea-coast defenses, which 
was also made applicable at the last session of Congress for reconnais¬ 
sances and explorations by the engineer officers on the stalls of the west¬ 
ern divisions and departments. The amount was quite inadeefhate for 
the work which was desired to be accomplished in the seven military 
departments embracing the country west of the Mississippi River, in 
each one of which there is an engineer or an acting engineer officer. 
This work includes surveys in the field by the department engineers, 
the purchase and repair of instruments, and the expenses attending the 
draughting and printing of maps required for distribution to the Army. 

The maps of the country covered by the recent campaigns against 
hostile Indians have proved in the highest degree useful to the officers 
engaged, and it is especially desirable that the great unexplored areas 









































of each of the western military geographical divisions and departments 
which was authorized by the Secretary of War in July last will very 
much facilitate the surveys of those officers, and it is hoped, if the appro¬ 
priation asked for for these surveys is granted by Congress, that much 
more can be accomplished than has been heretofore by the same amount 
of expenditure. 

Am estimate for the amount required to be appropriated for this pur¬ 
pose has been included in the estimates of this Department. 

The officers who have been engaged on these surveys during the last 
fiscal year are as follows: 

Maj. O. M. Poe, aid-de-camp (with the rank of colonel) to the Gen¬ 
eral of the Army ; Maj. G. L. Gillespie, at headquarters Division of the 
Missouri until May 5,1877, and Capt. G. J. Lydecker since that date ; 
Lieut Edward Maguire, at headquarters Department of Dakota; Capt. 
W, S. Stanton, at headquarters Department of the Platte; Lieut. E. H. 
Rufiber, at headquarters Department of the Missouri; Capt James F. 
Gregory, at headquarters Department of Texas; Lieut. J. C. Mallery, 
at headquarters Division of the Pacific and Department of California; 
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limited to current office-work, such as could be done by enlisted men de¬ 
tailed for the purpose; duplicate tracings of maps, sketches, &c., passing 
throngh the office, have been made, and corrections have been applied 
to existing maps, as opportunity offered. 

Work on the new maps of the western territories was necessarily sus¬ 
pended ancl cannot be resumed until a sufficient allotment of money is 
made applicable thereto. These maps are greatly needed and should 
be pushed to completion with the least possible delay. For this pur¬ 
pose and for conducting the work of this office in an efficient manner, 
the following amounts are required: 

For then fiscal year ending Juu© 30,1878 ... §3,000 00 

For the fiscal year ending J one 30, 1879 ... 6,000 00 

(See Appendix O O.) 

9 E 
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' Lieut. Edward Maguire, serving on the staff of the general command¬ 
ing the Department of Dakota, reports his topographical work in the 
field and office during the year. He also gives a detailed statement of 
his operations in the expedition against the hostile Sioux iu the summer 
of 1876. 

(See Appendix PP.) 

Capt. W. S. Stanton, on duty with the general commanding the De¬ 
partment of the Platte, reports that during the year the field-work has 
comprised between 500 and (100 miles of reconnaissance, four small sur¬ 
veys, embracing 11§ square miles, and the determination of the geo¬ 
graphical position of Fort Fetterman. 

Iu the office the field notes and astronomical observations taken 
900 miles of reconnaissance have been reduced and computed, and 




Appendix 









been on duty as the engineer officer 
staff of the general commanding the Department of the Missouri 
work of recording, preparing and making use of the reports of the va¬ 
rious journals of march made during the year on the department maps 
is continued. The notes thus recorded amount to 4,909 miles. The 
notes collected on a survey of the headwaters of the Red River of Texas 
have been worked upon and a partial report is furnished. 

Military reservations at Fort Stanton, New Mexico; Fort Elliot, Texas, 
and Fort Reno, Ind. Ty., have been declared, surveyed, aud recom¬ 
mended, respectively, and the plats form part of the records of the office. 

Lieut. C. A. H. McCauley, Third Artilery, is engaged on a reconnaissance 
in the mining regions of Southern Colorado, to report on roads and num¬ 
ber of settlers found. An allotment of $1,261) has been made for the 
service of the office for the year ending June 30, 1878, and an estimate 
of $5,000 made for the year ending June 30, 1879, 

(See Appendix R R.) 



but little 
comprised 



Concho, and Me 




Lieut. J. (J. Mallery, at headquarters Military Division of the Pacific, 
reports that the discharge of the office employes at the close of the pre¬ 
ceding fiscal year prevented the completion of four important maps 
which have been much needed. 

. Field-work .—The eastern boundary of the Presidio military reserva¬ 
tion, as defined by the act of Congress of May 9,1876, was surveyed 
and marked by stone monuments. 

The boundaries of the Poiut San Josd military reservation were sur¬ 
veyed and marked. 

a survey of the military reservation at Camp Thomas, Arizona Ter¬ 
ritory, was made by First Lieut. E. D Thomas, .Fifth Cavalry, A. D. C., 
and acting engineer officer, Department of Arizona. 

A plan for preventing the drifting of sand upon the military reserva- 
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tion of Point San Jos6 was executed. The sand upon the reservation 
was fixed by producing a growth of barley and of lupine bushes. The 
sand blowing upon the reservation from the exterior was arrested at 
the boundary-lines by brush fences. 

Office work .—Information has been collected for the publication of an 
outline description of the military posts in the military division of the 
Pacific. Work has been commenced in making reduced drawings of 
the plans of the military reservations and posts, to accompany this 
publication. 

The following is an abstract of the office-work, viz: Drawings, 23; 
tracings, 58 ; maps mounted and backed, 45. 

(See Appendix T T.) 



also includes important information concerning the military 



Arizona, and a detailed statement of what is required for their 



ment and the estimated cost of the same. 


(See Appendix UU.) 

* 


ESTIMATES FOR AMOUNTS REQUIRED FOR MILITARY AND GEOGRAPH¬ 
ICAL SURVEYS, EXPLORATIONS, AND .RECONNAISSANCES. 

For military surveys and reconnaissances by the engineer officers at¬ 
tached to the various headquarters of military divisions and depart¬ 
ments, for extra-duty pay of enlisted topographical assistants, and for 
the construction and publication of maps for us© of the War Depart¬ 
ment and the Army, $50,000 will be required. 

For geographical surveys of the territory of the United States west 
of the one hundredth meridian, there will be required for held and office 
work, and for preparing, engraving, and printing of plates and atlas- 
sheets, $120,000. 



on the 


In the labors of the office I was assisted, on the 30th of June, by the 
following officers in charge of the several divisions: 

depot, lands, armaments , personnel , &c., Lieut. Col. Thos. L. Casey, in addi¬ 
tion to his other duties; and Capt. W. J. Twining. 

Third division. — River and harbor improvements, dec., Maj. John G. 
Parke. 

Fourth and fifth divisions. —Property accounts, estimates, funds, 
survey of the lakes, explorations, maps, instruments, dec., Maj. George H. 

Elliot. 

Very respectfully, your obedient servant, 

A. A. .Humphreys, 

Brig. Gen., Chief of Engineers, 
Commanding Corps of Engineers. 

Hon. George W. McCrary, 

Secretary of War. 
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STATEMENT SHOWING HANK AND DUTIES OF OFFICERS OF THE CORPS 
OF ENGINEERS DURING' THE FISCAL YEAR ENDING JUNE 30,1877. 


Rank and Name. 


brigadier general! 

AND CHIEF OF ENGI¬ 
NEERS. 

Andrew A. Humphreys.. 
Bvt. Major General. 


COLONELS. 

John G. Barnard. 

Bvt Major General . 


• • • • 


Henry W. Benbam. 

Bvt Major General . 

John N, Macomb.,..... 





Israel C. Woodruff 
Bvt. Brig. 


Zealous B. Tower...... 

Bvt. Major General 


UBUTENANT COLONELS. 


Horatio G. Wright..... 
Bvt Major General. 




Ditties. 



Commanding Corps of Engineers. Member of Board for the 
survey of the harbor of Baltimore City and adjacent 
waters. Member of Joint Commission to supervise the 
construction of the Washington Monnment. Member of 
Advisory Board to Harbor Commissioners^State of Massa¬ 
chusetts. Member of Board to determine pier and bulk- 

Harbor along Staten Island shore, 
to examine into 
United States and 

Water-Power Company. To co-operate with authorities 
of the State of New York in examining and deciding upon 
exterior pier aud bulkhead lines on Hudson River from 
State dam at Troy to the city of Hudson. 




Member of Board of Engineers for Fortifications. Member 
of Lighthouse Board. Member of Commission to report 

an opinion upon certain subjects connected with improve¬ 
ment of South Pass of the Mississippi River. Member of 
Board of officers for examination of Lieutenant Tuber for 
promotion. 

In charge of construction of Forts Winthrop, Independence, 
and Warren, and work on Long Island Head, Mass. 

In charge of Improvement of the upper Mississippi and Illi¬ 
nois rivers, and Des Moines and Rock Island rapids of the 
Mississippi River, harbors of Fort Madison, Burlington, 
and Dulinqne, Iowa. The survey for the improvement 
of that portion of the “ Mississippi route v designated by 
the Senate Select Committee on Transportation-Routes to 
Seaboard, as improvements upon a system to be provided 
so as to give from 4$ to 6 feet depth of water 
stages from Falls of St. Anthony to Alton. 

Board to inquire into the expediency of causing 
booms to be placet! on upper end of all or 

• m air w * <• * ir% * * 







Osage River and 
River between the months of the Illinois and 
Member of Board to inquire in to the expediency of caus¬ 
ing sheer-booms to be placed on upper end of all or any 
bridge*piers in Misiasippi River. 

On detached service. Engineer 3d Lighthouse District. 
Member of Board to report upon improvement of harbor 
at Buffalo, N. Y. 

iP * 

Member of Board of Engineers for Fortifications. Member 
of Board to consider and report upon the necessity, Ac., 
of certain projected modifications to the Rock Creek 
Bridge of the Washington Aqueduct. Member of Board 
of officers for examination of Lieutenant Taber for pro¬ 
motion. Member of Board of officers to consider ques¬ 
tions relating to the improvement of the navigation of the 
Ohio River. 


Member of Board of Engineers for Fortifications. Member 
of Commission on convenient of Pennsylvania Avenue, 
.Washington, D. C. Member of Commission to report an 
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Statement showing rank and duties of officers of Corps of Engineers —Con'd. 


Bank and Name. 


UEtJTENANT COLONELS. 

(continued.) 



George Thom.. 

Bvt. Brig. General 



•m m m » 


Barton 8. Alexander ... 
Bvt. Brig. General 


William F. Reynolds_ 

Brt. Brig. General 

Charles & Stewart..... 


Duties. 





opinion upon certain subjects connected with improve- 
ment of Sew Pass of Mississippi River. Member of 
Board to consider and report upon the necessity, &o. f of 
certain projected modifications to the Rook Creek Bridge 
of the Washington Aqueduct. Member of Board of officers 

for examination of Lieutenant Taber for promotion. Mem. 

her of Board of officers to consider questions relating to 
the improvement of the , navigation of the Ohio River. 
Member of Commission to examine into the matter 
contracts between the United States and the 
Water-Power Company. 

[n charge of construction of Forts Montgomery, Coin 
Castle Williams, south battery Governor’s Island, 
Hamilton, and additional batteries, mortar battery nit Fort 
Hamilton, N. Y., and fort at Sandy Hook, N. J. Manufac¬ 
ture and supply of mastic; improvement of the Hudson 
River, East Chester Creek, and Harlem River, N. Y., Otter 
Creek, Y t., and Passaic River, N.J.; removal of obstructions 
in the East River, including Hell Gate, N. Y.; improvement 

of channel between Staten.Island and New Jersey; har. 

bein' improvements at Burlington and Swanton, Vt., Rond. 

out, Portchoster, and Plattsburgh, N. Y. The survey of 
so much of the 3d subdivision of the “Northern route” 
designated by the Senate Select Committee on Trauepor- 
tation-Routes to Seaboard as extends from Troy, on the 

Hudson River, to New York City, until April 21^ 1&77. ( Ex. 

ami nation and survey of Port Henry, Lake Champlain. 
To co-operate with authorities of the State of New York 
in examining and deciding upon exterior pier and bulk¬ 
head lines on Hudson River from State dam at Troy to 
the City of Hudsou. 

In charge of works for improvement of rivers St. Croix, 
Machias, Penobscot, Kennebec, Kennebunk, Me., Cocheoo, 
N. H. f and Menrimoc, Mass.; of harbors of Camden, Port¬ 
land, Richmond’s Island, Belfast, Me., Gloucester, Salem, 
Boston, Plymouth, and Provincetown, Mass. Construc¬ 
tion of sea-walls of Great Brewster, Deer, and Lovell’s 
islands, Boston Harbor. 

Forts Delaware, Del., and Mif- 
.’s Point, N. J., and work opposite 
Newcastle ana Lewes, Del.; har- 
ington, Del., and on Delaware 
improvement of the Shrewsbury River 

J., Delaware and Broad kiln riv¬ 
ers, Del., and Schuylkill River, Pa. Member of Board to 
examine and report upon the foundation of the Washing¬ 
ton Monument. 

Senior Engineer charged with general supervision and in¬ 
spection of all matters under tne command of the Chief of 
Engineers within the Pacific territory. Member of Board 
of Engineers for Fortifications on the Piiim Coast. Mem¬ 
ber of Commission to report an opinion upon certain, sub¬ 
jects connected with improvement of South Pass of Mis¬ 
sissippi River. 

On detached service. Engineer 4th Lighthouse District. 

In charge of construction of fortifications at Fort Point, 
Point San Jos6 and Angel Island, 8an Francisco, and at 
San Diego, Cal., and improvement of San Diego Harbor 
and San Joaquin River, Cal. Member of Board of Engi¬ 
neers for Fortifications on the Pacific Coast. 




River and 
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Statement showing rank and duties of officers of Corps of Engineers —Con’d 


Rank and Name. 


Duties. 


LIEUTENANT COLONELS. 

(conti uned.) 
Charles E, Blunt....... 

Bvt. Colonel . 



Duane....... 

Bvt. Brig. Central. 


Robert S. Williamson 


» m * 


Quincy A. Gill in or©.. *. - 
Bvt. Major General 




mm m 


MAJORS. 

Nathaniel Michler.. 

Bit. Brig. General. 

John G. Parke.......... 

Bvt. Major General. 

Gouverneur K. Warren. 
Bvt. Major General. 


In change of improvement of harbors of Port Clinton, Mon¬ 
roe, Toledo, Sandusky City, Huron, Vermillion, and Black 
River, on Lake Erie, until December 1,1876. In charge of 
improvement of harbors of Rocky River, Cleveland, Grand 
River, Ashtabula, Conneaut, Erie, Dunkirk, and Buffalo, 
on Lake Erie, and construction of Fort Porter, N. Y., and 
of Fort Wayne, Mich., Engineer of 10th Lighthouse Dis¬ 
trict until December, 30,1876. Member of Board to re- 

_,_. _of harbor at Buffalo, N. Y. Mem* 

r of Commission to consider matter of occupancy of East 

the Pittsburgh and Cleveland 







construction 

i, Knox, and battery at Portland Head, Me., and 
Forts Constitution and McClary, and batteries on Jerry's 
Point and Gerrish’s Island, Portsmouth Harbor, N. H. 
Engineer 1st and 2d Lighthouse districts. Member of 
Board to examine and report upon the foundation of the 
Washington Monument, 

On detached service. Engineer 12th Lighthouse District. 
Member of Board of Engineers for Fort ideations on the 
Pacific Coast. 

In charge of construction of Forts Wadsworth, Tompkins, 
and its batteries, N. Y., Macon and Caswell, N. C., Moul- 
trie, Snmter, Johnson, and Castle Pinckney, 8. C., Jackson 
and Pnlaski, Gil, Clinch and Marion, Fla., and temporary 
charge of Forts Monroe and Wool, Va. Improvement of 
the bar at the mouth of St. John's River, ana of the inside 
passage between St. John’s River and Nassau Inlet, FIs., 
Charleston Harbor, S. C., Savannah River and Harbor. 
Member of Board to test the strength and value of all 
kinds of iron, steel, and other metals submitted to it. 
Member of Commission on repavement cull* Pennsylvania 
Avenue, Washington, D. C. Member of Board to ex¬ 
amine and report upon the foundation of the Washing¬ 
ton Monnment. Member of Board of officers to take into 





charge of the 1st 
Engineers; of " 

public works in the District of Columbia, with 
of Colonel; of work upon the building for the State, War 
and Navy Departments, and of the Washington Aqueduct 
Member of Board to advise upon the ventilation of 
Hall of the House of Representatives. 



In chaTge of improvement of harbors of Port Clinton, Mon. 

roe, Toledo, Sandusky City, Huron, Vermillion, and Black 
River, on Lake Erie. 

In charge of the 3d Division, Office of the Chief of Engi¬ 
neers. 

In charge of construction of defenses of New Bedford Har. 

bor, Mass., Narragansett Bay, R. I.; improvement of bar. 

bora of Wareham, Hyannis, Fall River, and New Bedford* 
Mass., Wickford anil Newport, R. I.; improvement of 
rivers Taunton, Mass., Pawtucket and Providence, R. l.» 
Pawcatucl S. I. and Conn md Connecticut, Conn.. 
Construction of Breakwater at Block Island, ILL Im* 
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Statement showing rank and duties of officers of Corps of Engineers —Con’d. 



Rank and Name. 


MAJORS. 

(ooutiuued.) 


George H, Mendell 
Bet, Colonel, 






iam P. Craighill ... 
Bet, Lieut. Colonel. 



* l!t w 





Weitzel.. 

f. Major General 


Duties. 


£ ro vemen t of Little Narragansett Bay, ft, I. and Conn, 
lem er of Board to i non ire into the expediency of 


Member of Board to inquire into the expediency of 
cansing sheer-booms to be plaoed on upper end of all 
or any bridge-piers in Mississippi River. Examining 
and reporting upon constructing railroad-bridges across 
the Mississippi River, between St. Paul and St. L uis, &c. 

In charge of construction of fort on Alcatraz Island, and of 
defenses at Lime Point, San Francisco Bay; Breakwater 
at Wilmington Harbor, Cal.; removal of Rincon Rock, in 
the harbor of San Francisco, Cal.; improvement of Oak¬ 
land Harbor, and Sacramento and Feather rivers. Cal. 



Commanding Engineer Depot and Poet of Willets Point, and 
Battalion of Engineers. In charge of construction of Fort 
Schnyler and fort at Willets Point, N. Y., and of experi¬ 
ments with torpedoes. Member of Commission to examine 
into the matter of contracts between the United States 
and the Moline Water-Power Company. 

In charge of construction of defenses of Baltimore, Md., and 
Washington, D. C., improvement of Susquehanna, Patap- 
sco, Chester, Wicomico, and Elk rivers, Md.; James and 
Appomattox rivers, Va., Great Kanawha and New rivers, 
w. Va., and Cape Fear River, N. C., and of the harbors of 
Baltimore and Crisfield, Md. The survey of that portion 
of the “Central route’ 7 designated by the Senate Select 
Committee on Transportation Routes to the Seaboard m a 
connection by canal or freight railway from the Ohio River 
or Kanawha River, near Charleston, by the shortest and 
most practicable route, through West Virginia to tide¬ 
water in Virginia; and the improvement of the Kauawha 
River from its month to Great Falls, so as to give 6 feet 
navigation at all seasons. Member of Board for survey of 
the harbor of Baltimore City and adjacent waters. 

In charge of Survey of Northern and Northwestern Lakes 
and the survey of the Mississippi River until May 24, 1877. 



Orlando M. Poe........ 

BeL Brig . General . 


and Louisville and Portland Canal, of St. Mary’s Falls 
Canal; St. Mary’s, St. Clair, and Sebawaing rivers, 
Mich.; of harbors of Au Sable River, Black River, and 
Thnnder Bay; Harbor of Refuge on Lake Huron, and 
removal of obstructions from Detroit River. In charge of 
St. Clair Flats Canal, Saginaw River, Mich., and of Har¬ 
bor of Cheboygan until March 19, 1877. Survey of the 
Natioual Park on the Island of Mackinac. Engineer 11th 
Lighthonse District. Member of Board of officers to con¬ 
sider questions relating to the improvement of the navi¬ 
gation of the Ohio River. Member of Board of officers to 
examine mud report upon certain changes proposed to be 
made in plan of harbor of Michigan City. Member of 
Board of officers to consider questions relating to the im¬ 
provement of the navigation of the Wabash River. 

On detached service. Aide-de-camp on the personal staff of 
the General of the Army with the rank of Colonel. Mem¬ 
ber of Lighthouse Board. Member of Board to retire 
disabled officers. 
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Statement showing rank and duties of officers of Corps of Engineers —Con’d. 


Hank and Name, 


majors. 
(continued.) 
David C. Houston. 
1M» Colonel* 


George H. Elliot 


«i m m m m 



M. Robert... 



• m m ii 




E.*Baboock. 

. Brig % General 


# 


John If, Wilson 






Franklin Harwood..... 
Bvt. Lieut . Colonel 


John W. Barlow ....... 

JJvU Lieut, Colonel 


BUTIE8. 


m m m m m m 


m m m m m 








it charge of harbor improvements at Milwaukee. Racine, 
and Kenosha; improvement of the Fox and Wisconsin 
rivers. Member of Board of officers to examine and re¬ 
port upon certain changes proposed to be made in plan 
of harbor of Michigan City. 

l charge of the 4th and 5th Divisions, Office of the Chief 
of Engineers. 

charge of Jiarbor improvements at Ontonagon, Eagle 
Harbor, and Marquette, Mich., Menomonee, Mich, and 
Win., Green Bay, Ahnepee, Tiro Rivers, Manitowoc, She¬ 
boygan, Port Washington, ai 
trance of Sturgeon Bay Can 

charge of improvement of the Ohio 
rivers, and the Little Kanawha River, 

14th Lighthouse District. In charge 
ment of the Wabash River until January 22, 1877. Mem¬ 
ber of Board of officers to consider questions relating to 
the improvement of the navigation of the Ohio River. 
Member of Board of officers to consider questions relating 
to the improvement of the navigation of the Wabash 
River. 

charge of construction of Forts Ontario and Niagara, N. 
Y.; of harbor improvements at Olbott, Oak Orchard, 
Charlotte, Pultneyville, Big Sod us. Little Sod us, Oswego, 
Black River, Ogdensburg, Wilson, and Waddington, N. Y. 
I ii charge of the survey designated by the Senate 8elect 
Committee on. Transportation Routes to the Seaboard as 
the 44 Southern route,” vis, 1st, for the improvement of 
the Tennessee River from its mouth to Knoxville, so is to 
give 3 feet depth at lowest stages of water; aud 2d, a 
communication by canal or freight railway, from some 
convenient point on the Tennessee River in Alabama, or 
Tennessee, by the shortest and most practicable route to 
the Atlantic Ocean. Engineer 10th Lighthouse District. 

charge of Public Buildings and Grounds, and certain 
public works in the District of Columbia with the rank 
of Colonel; of work on the east wing of the building for the 
State, War, and Navy Departments; of Washington Aque¬ 
duct until March 3, 1877. On detached service. Engi- 





charge of works for defense of the mouth of the Columbia 
River and improvement of the Willamette, Umpqua, 
Columbia, and Snake rivers. Construction of canal around 
the Cascades of the Columbia River. Demarkatiou and 
survey of Military Reservation on San Juan and ad¬ 
jacent islands in Puget Sound; examination and survey 
at mouth*of Nehalem River and Alsea River aud bar, Oreg. 
Engineer 13th Lighthouse District. 

On detached service. Engineer 5th Lighthonse District 
until March 12,1877. In charge of St. Clair Flats Canal, 
and improvement of Saginaw River and Cheboygan Har¬ 
bor, Mich. Member of Board to report upon improvement 
of harbor at Buffalo, N. Y. 

In charge of Forts Griswold and Hale, and the construction 
of Fort Trumbull, Conn.; improvement of harbors of Ston- 
ington, New Haven, Bridgeport, Milford, Westport, South- 
port, and Norwalk, Conn., and Fort Jefferson, N. Y.; im¬ 
provement of Hoosatonic River, Conn., and Peoonic River, 
N. Y. 
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Statement shotting rani and duties of officers of Corps of Engineers —Con’d. 


Rank and Name. 


majors. 

(continued! 

Peter C. Hams...1. 

Bvt. Lieut. Colonel. 

Francis U. Farqnhar_ 

Bvt. Lieut. Colonel. 



L. Gillespie..... 
Lieut. Colonel. 


Charles 





Jared A. Smith 


Sai 


• m m m m 



William J. Twining 
Bvt. Major. 


• • m 


William R. King. 
Bvt Major. 


Wm.H. H. Benyanrd 
Bvt. Major. 


.jQQDi' 'ioID 1 dDOl i|Dl JllflOD 4Qfl[i iflD' 


Duties, 


On detached service. 
Board. 


Engineer Secretary to Lighthouse 


In charge of harbor improvem ents at Superior City, Superior 
Bay, and Duluth; improv ement of Falls of fit. Anthony, 

««cl of the Mississippi Ri ver above the Falls of St. An. 

thony; improvement of Chippewa and Minnesota rivers 
and the Red River of the North; construction of Meeker’s 
Island lock and dam. In charge of the survey of that 
portion of the “ Mississipp i route ” designated by the Sen 

Committee on Transportation Routes 

reservoirs 
from 






thony. Member of 
of causing sheer-booms to be p 
any bridge-piers in Mississippi 

detached service. Engineer Officer, Military Division 

the Missouri. In charge of the construction of the tiiir. 

borsof Chicago, Calumet, Michigan City, and New Buffalo, 
under direction of the Chief of Engineers, until May 3,1877. 
Member of Board of officers to examine and report upon 
certain changes proposed to be made in plan of harbor of 










charge of improvement of the M ississippi, Missouri, 
kansaB, White, and St. Francis rivers. The examination 
of that portion of the “ Mississi ppi ronte ” designated by 
Senate Select Committee on Transportation Routes to the 
Seaboard as that which relates to the plan and probable 
omt ©f (securing a depth of from 8 to 10 feet at lowest 
stage of water between Cairo and New Orleans. Engi¬ 
neer 15th Lighthouse District. Member of Board to inquire 
into the expediency of causing sheer-booms to be placed 
on upper eud of all or any bridge-piers in Mississippi Ri ver. 

i charge of construction of Forts Jefferson and Taylor, 
Fla., until Dec. 16, 1876. Engineer 7th Lighthouse Dis¬ 
trict until Dec. 27,1876. In charge of the improvement of 
the Wabash River. Member of Board of officers to con¬ 
sider and report upon certain questions iu connection w 

e Wabash River. 

In charge of harbor improve 
Manistee, Ludington, Peotwater 
Grand Haven, Black Lake 
St. Joseph, on Lake Michigan 

On temporary duty in Office of the Chief of Engineers 
charge of survey of the Union Pacifio and Central Pacific 
railways. On duty under Department of State, as chiet 
astronomer and surveyor, upon Joint Commission for the 
survey of the boundary line along the 49th Parallel. On 
duty with Board of Arbitrators, Maryland and Virginia 
water-boundary. 

Iu charge of improvement of the Tennessee River; Cumber. 

land River above aiiid below Nashville, Tenn., Torabigbeo 
River, Miss., and Hiawassee River, Tenn. t Oostenaula, 
Coosawattee, Etowah, and Oomulgee rivers, Ga., and Coosa 
River, Ga. and Ala. 

In charge of improvement of the Ouachita River in Louisiana 
and Arkansas, and of the Yazoo River in Mississippi, and 
Cypress Bayou, Texas; of water-gauges on the Mississippi 
River And its principal tributaries; removal of raft in Red 
River, La.; dredging at foot of Sod© Lake, Texas. 
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Statement showing rank and duties of officers of Corps of Engineers —Con’d. 


Rank and Name. 


CAPTAINS, 
(continued.) 
Charles W. Howell. 

Bvt. Major. 


m m m 



m m m m • • 



• • » 


• «m •» » * * 



m » * ■* 


Bvt. Major 
Cuyler.. 

Alexander Mackenzie 

. Ernst.. 


» « * 



David P. Heap 


» m • 


• • • 


William A. Jones.. . 

N. Damrell .. 
Bet. Major. 




Charles W. Raymond 
Lewis C. Overmau .. 
Alexander M. Miller. 


Micah R. Brown . 


Duties* 


In charge of construction of Foils Pike, Macomb, Tower Da¬ 
rks Battery Bienvenue, Tower at Proctoraville, Jackson, 
t. Philip, and Livingston. Improvement of the mouth 
of the Mississippi River at S.W. Pass, Galveston Harbor, 
Sabine Pass, and Red Fish Bar in Galveston Bay. Im¬ 
provement and survey of ship-channel San Jacinto River 
to Bolivar Channel, Galveston Bay, Texas. Improvement 
Pass Cavallo, Texas. 

immediate orders 



Division of the Missouri 







«■ m » «> 


m m m m m 


William Ludlow. 

Bvt. Lieut. Col. 
Charles B. Phillips 


"001 m 


■ m m m m m • 


m m m m 


m *> * » 


ifilton B. Adams.. . . 



under immediate orders of Major CralghiU. 

under immediate orders of Major Weitzel. 

Commanding Company E, Battalion of Engineers. On duty 
at the U. S. Military Academy as instructor of Practical 
Military Engineering, Military Signaling, and Telegraphy. 

duty under immediate orders of Major fVarren. On tem¬ 
porary duty under Board of U. S. Executive Departments 
with International Exhibition of 1876. 




On dnty under immediate orders of Major CralghiU Mem¬ 
ber of Advisory B mrd to State Harbor Commission of Nor¬ 
folk and Portsmouth. 

On detached service. Engineer 6th Lighthouse District. 

In charge of construction of defenses of Mobile and Pensa¬ 
cola, and fort on Ship Island, Miss.; improvement of har¬ 
bor of Mobile: of Chattahoochie and Flint rivers, Ga., 

Fla,, and Warrior and Tombigbee 
removal of obstructions in the Choctaw- 

hatchie 








causiOi 
or any 



nnder immediate orders of 
ber of Board to inquire iuto ex 
booms to be placed on the uppe 
piers in Mississippi River. 

On detached service. On duty at U. S. Military Academy. 

On duty under immediate orders of Captain King. 

On detached service. On duty at U. S. Military Academy 
until August 30, 1876. Commanding Company B, Battal¬ 
ion of Engineers. Member of general courts-martial to 
meet at Willets Point Nov. '28,1676, and May 29, 1877. 

On duty nnder immediate orders of Major Comstock upon 
improvement of South Pass of the Mississippi River until 
May 28, 1877. Temporarily detailed to report upon the 
depth and width of a channel secured and maintained by 
jetties constructed by Jaraea B. Eads at the mouth of the 
Mississippi River. 

On duty under immediate orders of Lieutenant Colonel 
Blunt. 
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Statement showing rank and duties of officers of Corps of Engineers —Con’d. 


Rank and Name. 


captains. 

. (continued.) 
Wm. R. Livermore 



H. Heuer 




» « • 



» « >9 


• • * » • 


H. Handbury 


• • 



» i® «® • 


» • » 


James F. 







Adams 


» » >• * 



Mercnr 


• «» • 


FIRST LIEUTENANTS. 


Chat. E. L. B. Davis, 
Itemjaiiaiiin D. Greene, 


Duties. 


Commanding Company C, Battalion of Engineers. Member 
of general court-martial to meet at Willets Point, N. Y. 
Harbor, Nov. 28,1876. 

On duty under immediate orders of Lieutenant Colonel ATeio- 
ton until July 28, 1876. In temporary command of Com¬ 
pany A, Battalion of Engineers. Additional member of 
general court-martial appointed to meet at Willets Point, 
N. Y. Harbor, July 18, 1876. Under Captain Twining on 
survey of the Union Pacifto and Central Pacific railways. 
In charge of construction of Forts Jefferson and Taylor, Fla. 
Engineer 7th Lighthonse District. 







On detached service. On duty at U. S. Military Academy 
until Aug. 30, 1876. Commanding Company A, Battalion 

of Engineers. Member of general court.martial to meet 

at Willets Point, N. Y. Harbor, Nov. 28, 1876. Member 

of general oonrt.martial to meet at Willets Point, May 29, 

1877. 


On duty under immediate orders of Lieutenant Colonel Gill 
more. On temporary doty under Captain Heap, in connec 
■felon with the International Exhibition of 1876. 





detached service. On dnty under Department of State 
upon Joint Commission for survey of the boundary-line 
along tb© 49th Parallel. Under Captain Tunning in sur¬ 
vey of the Union and Central Pacific railways. Engineer 
Officer, Department of Texas. In charge of works tor the 
protection of site of Fort Brown, Tex., under direction of 
the Chief of Engineers. 

On duty under immediate orders of Major Comstock an til 
May 24, 1877. In temporary charge of the Survey of 
Northern and Northwestern Lakes, and survey of the Missis¬ 
sippi River. 

Commanding Company A, Battalion 
5, 1876. Member of general court-martial to 
lets Point, N. Y. Harbor, July 18, P 
mediate orders of Lieutenant Colonel Newton until April 21, 
1877. In temporary charge of construction of Forts Mont- 
gomery, Colnmbus, Castle Williams, south battery Govern¬ 
or's Island, Wood, Hamilton and additional batteries, mor¬ 
tar battery at Fort Hamilton, and fort at Sandy Hook. Man¬ 
ufacture and supply of mastic. Improvement of the Hud¬ 
son River, Harlem River, and East Chester Creek, N. Y., 
Otter Creek, Vt., and Passaic River, N. J.: removal of ob¬ 
structions in the East River, including Hell Gate, N. Y.; 
improvement of channel between Staten Island and New 
Jersey; harbor improvements at Burlington, and Swan- 
ton, Yt. f Rondont, Portcheeter, and Plattsburgh, N. Y. 
The survey of so much of the 3d subdivision of'the “ North¬ 
ern route” designated by the Senate Select Committee 
on Transportation-Routes to Seaboard, as extends from 
Troy, on the Hudson River, to New York City. 


On dnty under immediate orders of Captain Howell . 

Quartermaster Battalion of Engineers. A. A. Q. M. & A. C. 
8., and recruiting officer Post of Willets Point. Member 
of general coart-martial to meet at Willets Point, N. Y. 
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Statement showing rank and duties of officers of Corps of Engineers—-VoxfA, 


Rank and Name. 


FIRST LIEUTENANTS. 

(con tinned.) 


John HE. Weeden 


George M. Wheeler 





m m m 




H. Ruffner .. 


John C. Mallery 


Clinton B. Sears 


Thomas Turtle... 
Edward Maguire 


Charles F. Powell... 


Frederick A. Hinman 
Albert H. Payson ... 


John G. D. Knight 
Richard L. Hoxie 


Edgar W. Bass 


Duties. 


in • m m m • 


• • • 


* » 


» • m 


m » m 


m m m 



• m m 


m mm m 


m m mm m 


• m m m m m m 




Captain 

Pacific rai 
A. A 









Harbor, July 18,1876. Under Captain Twining in survey 
of the Union Pacific and Central Pacific railways. Adju¬ 
tant Battalion of Engineers and Post of Willets Point. 
Post Treasurer and Signal Offioer. Member of general 
court-martial to meet at Willets Point May 29,1877. 

On doty under immediate orders of Lieutenant Colonel 
Stewartl&nd of the Board of Engineers for Fortifications on 
the Pacific Coast. Died January 29, 1877. 

In charge of Geographical Surveys of the territory west of 
100th meridian. 

pany B, Battalion of Engineers 
on survey of the Union Pacific 
. Quartermaster Battalion 
A. 0. ft,, and recruiting 
of general oourt-m 
Point, N. Y. Harbor, May 29, 1877. 

dut under immediate orders of M^jor Comstock until 
May 24, 1877. On duty under immediate orders of Cap¬ 
tain J5T. M. Adams . 

detached service. Engineer Officer, Department of the 

Missouri. In charge of completion of military road from 

Sant* Fd to Taos, N. M. On temporary duty under im¬ 
mediate orders of Captain Heap in connection with Inter- 
national Exhibition of 1876. If ember of general oourt- 
martial to meet at Fort Leavenworth, Kas., Feb. 8,1877. 

On detached service. Engineer Officer, Military Division of 
the Pacific and Department of California. Member of gen¬ 
eral ooorfrmartial to meet at Alcatraz Island, Cal., ay 
23,1877. 

On duty under immediate orders of Colonel Benkam until 
Aug. 28,1876. On detached service. On duty at the U. S. 
Military Academy. 

On dnty under immediate orders of M^jor Craighill. 

On detached service. Engineer Officer, Department of Da¬ 
kota. In charge of the improvement of the MiBSoari 
River above the mouth of the Yellowstone under the di¬ 
rection of the Chief of Engineers. 

immediate orders of Mqjor 
officers to oonsider questions 
to imui of the navigation of the Ohib River, 

under immediate orders of Major Comstock 
24, 1877. On duty under immediate orders of 
Adams . 

On duty under immediate orders of Mqor Houston, 

On dnty at the U. S. Military Academy and with Company E, 
Battalion of Engineers, until Marco 8,1877. On duty ott- 
dor immediate orders of Lieutenant Colonel Stewart, and of 
the Board of Engineers for Fortifications ou the Pacific 
Coast. 

On detached service. On dnty at the U. S. Military Academy. 

On detached service. Chief Engineer of the District of 
Columbia under the direction of the Board of Commis¬ 
sioners. 

Adjutant Battalion of Engineers and Post of Willetm Point; 
Post Treasurer and Signal Officer until Sept. 14, 1876. 
Member of general court-martial to meet at Willets Point, 
N. Y. Harbor, July 18, 1876. Ou detached service. On 
duty at the U. S. Military Aoadeu 



































REPORT OP THE CHIEF OP ENGINEERS 


141 


Statement showing rank and duties of officers of Corps of Engineers —Con’ll* 


Rank and Name. 


FIRST LIEUTENANTS. 
(continued.) 

William L. Marshal 1 .. 


Joseph H. Willard 



• m m 







Carl F. Palfrey 


Williai 


Bixby 


« «i m • ti® 



Taber 


SECOND LIEUTENANTS. 


William T. Roeaell 




ThoaW. 



• » «ibi m m 


Smith S. Leach 


Duties. 


On duty under immediate orders of Lieutenant Wheeler on 
explorations west of 100th meridian nntil 'Aug. 8,1876. 
On duty under immediate orders of Captain King. 

On dnty under immediate orders of Lieutenant Colonel .Yew- 
ton until April 21,1877. On duty under immediate orders 
of Captain Mercur. Recorder of Board to examine and 

upon pier and bulkhead lines upon Hudson River, 
State clam at Troy to the city of Hudson. 

under immediate orders of Lien tenant Wheeler . 



a* 


• m • 


• m «*«*»« 




the U. 8. 
dnty under immediate 



Academy nntil An 
Lieutenant 





of Miyor 
immediate 


On dnty nnder immediate 
May 24, 1877. On 
H . M. Adame. 

On detached service. On duty in the office of the Secretary 
of War nntil June 23, 1877. On duty nnder the Depart¬ 
ment of State as Military Attache of the U. S. Legation 
at St. Petersburg. 

On detached service. On dnty at the U. S. Military Academy. 
Member of general coart-martial to meet at West Point, 
N. Y., Jan. 12,1877. 

On detached eervioe. On duty at the U. S. Military Academy. 
On duty with Company B, Battalion of Engineers. 

On duty with Company B, Battalion of Engineers. Addi¬ 
tional member of general conrt-martial appointed to meet 
at Willets Point, N. Y. Harbor, July 18,1876. Battalion 
Quartermaster, A. A. Q. M., A. C. S., and R. O. Poet ot 
Willets Point until Deo. 22, 1876. On duty at the U. 8. 
Military Academy, and with Company E, Battalion of En¬ 
gineers. 



with Company A, Battalion of Engineers, until Aug 
" Member of general conrt-martial to meet at Wil- 
N. Y. Harbor, July 18, 1876. On detached ser 






Dan C. Kingman 


dnty nnder immediate orders of 
Aug. 23,1876. On detached service, 
tary Academy. 

On duty with Company C, Battalion of Engineers, 

8, 1876. Judge-advocate of general court-martial to meet 
at Willets Point, N. Y. Harbor, July 18, 1876. On duty 
nnder immediate orders of Lieutenant Wheeler. 

On temporary dnty nnder immediate orders of Captain Heap 
in connection with International Exhibition, 1876, nntil 
Sept. 14, 1876. Adjutant Battalion of Engineers and Post 
of Willets Point; Post Treasurer and Signal-officer, until 
Dec. 11,1876. Member of general court-martial to meet 
nt Willets Point, N. Y. Harbor, Nov. 28, 1876. On duty 
with Company C, Battalion of Engineers. Member of 
general court-martial to meet at Willets Point, N. Y. Har¬ 
bor, May 29, 1877. 

On duty with Company C, Battalion of Engineers. Member 
of general court- martial to meet at Willets Point, N. Y. Har¬ 
bor, July 18, 1876. Judge-advocate of general court-mar¬ 
tial to meet at Willets Point. N. Y. Harbor, May 29,1877. 
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Statement showing rank and dutie» of officers of Corps of Engineers— Con ? d. 


Rank and Name. 


Duties. 


SECOND LIEUTENANTS, 

(continued.) 
Eugene Griffin,,....... 


Willard Young 


m niu m m a> 


Walter L. Fisk 





S. T, Abert 


On duty with Company B, Battalion of Engineers. Judge- 
advocate of general court-martial to meet at Willets Point, 
N. Y. Harbor, July 18, 1876. Member of general courts- 
martial to meet at Willets Point, N. Y. Harbor, No?. 28, 
1876, and May 29, 1877. 

On duty with Company A, Battalion of Engineers. Mem¬ 
ber of general court-martial to meet at Willets Point, N. 
Y. Harbor, July 18, 1876. Judge-advocate of general 
court-martial to meet at Willets Point, N. Y. Harbor, Nov. 
28,1876. Member of general court-martial to meet at Wil¬ 
lets Point, N. Y. Harbor, May 29, 1877. 



• • w 


m » m 





M. Meigs 


In charge of Geological Exploration of 40th Parallel. 

In charge of improvement of Occoquan, Rappahannock, 
Elizabeth, and Nansemond rivers, Va., Roanoke, Pamplioo, 
Perquimans, and French Broad rivers, N. C.; of Aquia, 
Accotink, and Nomini creeks, Va.; of the harbors of 
Washington and Georgetown, D. C., and Norfolk, Va. 

On duty under immediate orders of Colonel Macomb, 
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FORTY-FOURTH CONGRESS 



An act to amend an act entitled “An aet authorizing 
of Pennsylvania avenue,” and the act amendatory thei 


| dim-•». 

! 4 I. 


Be i! emoted by the Senate and House of Representatives of the United States ® lE 1 9 ( i 

of America in Congress assembled , That so muck of said act, and the act * c t ’ August *15, 
amendatory thereof, approved August fifteenth, eighteen hundred and 1676, oh. 3 0e] 
seventy-six, as provides that the said pavement shall be fully completed amended. 

and ready for use January fifteenth, eighteen hundred and seventy.seven, 

is hereby amended so as to extend the time for the completion of said work a'veoue "* extend* 
to the first day of June, eighteen hundred and seventy-seven: Provided, ed. 

That the sureties in the contract fordoing said work shall file with the Proviso, 
said paving com mission era their consent in writing to the extension of 
time provided for in this act, and in default thereof that the contractors 
shall file a new bond to the satisfaction of the said paving commission¬ 
ers, before said contractors shall 'bo entitled to any benefits under the 
provisions of this act. 

Approved, January 16, 1877. 


HAP. 3!.—An Act authorizing the Commisaiousrs of the District of Columbia to 
remove the jail on Judiciary Square to grounds near to the Washington Asylum for 
the use of the District. 


'an. S®, 1877. 








and 







and with the material thereof, and such other as may be necessary, to 

buildings for the work-house of the Washington Asylum, for the use of 
said District, upon the following grounds, namely: Upon the public Looationof new 
reservation in said city of Washington now occupied in part by the buildings, 
buildings of the Washington Asylum, beginning on the east side of Nine¬ 
teenth street east, at the southwestern angle of the ground occupied by 
said Washington Asylum; running thence south along the east line of 
said street to the point at which the north line of E street, if prolonged, 
would intersect the east line of said Nineteenth street east; running 
thence east three hundred feet, thence north to the south boundary of 
the asylum grounds; thence west thro© hundred feet to the point of 
beginning; and that it shall be lawful to use said building or buildings Use of new 
and grounds for the imprisonment, nnder the laws, of persons sentenced building*, 
to imprisonment by the police court of said District, or by the supreme 
court of said District, in cases appealed from said police court, for vio¬ 
lation of the municipal laws or ordinances in force in said District. 

_ Sec. 2. That said Commissioners shall not expend more than fourteen Limit of cost, 
thoi l dollars in and about the aforesaid work of tearing down, re¬ 
moval, and construction; whioh min is hereby appropriated for that Appropriation 
purpose out of any money in the Treasury not otherwise appropriated. 


Appropriation. 
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Grading, &c„» 
square. 

Appropriation. 

1874, o. 455, 18 
Stat., 225. 


Sec, 3. Th rt, fo the removal of earth and rabbisli, grading, sewerage 
find other improvements of Judiciary Square, the m ui of two thousand 
dollars is hereby appropriated out of auy money in the Treasury not 
otherwise appropriated, in lieu of tbe money to have been derived from 
tbe sale of the jail in amid square and appropriated June three, eighteen 
hundred and seventy-four. 

Approved, January 20, 1877. 


Fell. 28,1877. 


CHAP. 76.—Ao act to authorize the'Ocean City Bridge Company to maintain and 
operate a bridge heretofore erected over and across Synepoxent Bay in Worcester 
County, Maryland. 


Ocean City Beit enacted by the Senate and House of Representatives of ike United States 
Bridge Company 0 f America in Cotigress assembled , That the Ocean City Bridge Company, 
bridge! ai Utm a corporation created by an act of the general assembly of the State of 

K * Maryland, passed at the January session thereof, in the year eighteen 

1 seventy-six, be, and it is hereby, authorized to maintain 
a bridge heretofore built across Syuepuxent Bay, from Hom- 

in said State, with all 
to all 



mock Point 





peration in and by the several provisions of the 

Sec. 2. If the bridge authorized by the preceding section, shall at any 
time, in the opinion of the Secretary of War,Bubstantially or materially 
obstruct tbe free navigation of the Svnepuxent Bay, the same shall 
under the direction of the Secretary and at the expense of tbe owner or 
owners, be so altered or changed as to obviate the obstruction, and if in 
the opinion of the Secretary, the removal of tbe bridge shall be neces¬ 
sary to secure tbe navigation of said Jiay, such bridge shall within sixty 
days after notice to that effect, be removed by the owner or owners at 
his or their expense. 

Approved, February 28,1877. 


Mi 


CHAP. 102.—An act making appropriations for the legislative, executive, and judi¬ 
cial expenses of the Government for the year ending June thirtieth eighteen bob- 
dred and eeventj*eight and for other purposes. 

Approprla- Be it enacted by the Senate and House of Representatives of the United 
on a. Legiala- States of America tw Congress assembled , That toe following sums be, and 

amf’ ludicUl^ex 8ame are hereby, appropriated out of any money in the Treasury 
peneee. not otherwise appropriated, in full compensation for the service of the 

year ending June thirtieth eighteen hundred and seventy eight, 
objects hereinafter expressed, namely : 






For clerk in the Office of Public Buildings and Grounds, one thousand 
hundred dollars. 

>r messenger in the same office, eight hundred and forty dollars. 

>r public-gardener, one thousand six hundred dollars. 

the laborer in charge of the water-closets in the Capitol, seven 
hundred and twenty dollars. 

For a foreman and laborers employed in the public grouuds, fourteen 
thousand dollars. 

For two laborers in the Capitol, one thousand four hundred and forty 
dollars. 

Architect o f Forth© person in charge of the heating-apparatus of the Library of 

Congress, and other steam-beating apparatus in the central building, 
buildings. P °*hundred and sixty-four dollars; and the Architect of the Capitol 

shall hereafter hlive the care and superintendence of the Capitol, includ¬ 
ing lighting, and shall submit through the Secretary of the Interior 
annually estimates thereof. 

E x e c u ti v e For the following employees at th© Executive Mansion, namely: For 
ploy °s. 81 ° n Gm famace-keeper, eight, hundred and sixty-four dollars; one night-watch- 
' * man, at nine hundred dollars ; on© night-usher, at on© thousand two 

hundred dollars; two day-ushers, one at the President’s door and one 
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at the door of the secretary, at one thousand two hundred dollars «»ch ; 
and two door topers, at cine thousand two hundred dollars each ; in all, 
seven thousand seven hundred stud sixty-four dollars. 

For tiro draw-keepers for Navy-Yard and Upper bridges, and for fuel, 
oil, and lamps, one thousand six hundred dollars,, 

For watchman in Franklin Square, seven hundred and twenty dollars. 

For watchman at Lafayette Square seven hundred and twenty dollars. 

For two watchmen in Smithsonian grounds, at seven hundred and 
twenty dollars each, oue thousand four hundred and forty dollars. 

For one bridge- keeper at Chain Bridge, seven hundred and twenty 
dollars. 

For contingent and incidental expenses, five hundred dollars. 

That there bo Allowed and paid to the two watchmen in the Smith¬ 
sonian grounds, the two laborers in the Capitol building, oue public 
gardener, and one watchman in Lincoln Square, discharged by reason 
of the second section of the act making appropriations tor the legisla¬ 
tive, execntive, and judicial expenses of the Government for the fiscal 
year ending June thirtieth, eighteen hundred t 

purposes, approved August fifteenth, 

a snm equal to the amount of their respective 
Aognst sixteenth, eighteen hundred and Beventy-six September 
ghteen hundred and seventy-six, four hundred and twenty 


Draw-keepera. 

Watchmen in 
grounds. 


Contingencies. 

Watchmen, 
Ac., discharged. 
1876, ch. 387, 
Ante, 168. 






WAR DEPARTMENT 


* 


♦ # # # » # » 

Is the Office of the Chief of Engineers.— One chief clerk at two Engineer 
thousand dollars; four clerks of class four; three clerk® of class three ; 
three clerks of class two; three clerks of class one; on© messenger; two 
laborers; in all, twenty-four thousand and eighty dollars. 

* « » ill * * ill 


For contingent expenses, namely for stationery, office-furniture mis¬ 
cellaneous and incidental expanses, including purchase of professional 
books and maps, two thousand five hundred dollars. 


« 


# 


Approved, March 3, 



■ 

CHAP. 105.—An act making appropriations for sundry civil expenses of the Govern- x p 
neat for the fiscal year ending J tine thirtieth, eighteen hundred and seventy-eight, 
ind for other purposes. 






UNDER THE TREASURY DEPARTMENT 


miscellaneous objects 






To protect the piers at the draw of the bridge across the Mississippi To protect 
River at Rock Island Illinois owned by the United States, by the erec- piers of Rock 
tion of booms, to be expended under the direction of the Secretary of Ia “ ud bridge. 
War, fifteen thousand dollars, and the Chicago Rock Island and Pacific 
Ml way Company is required to refund to the Treasury of the United 
States, one-half of the said sum, and the Secretary of the Treasury is 
hereby directed to enforce this condition. 
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Sur v o y b of 
n or them and 
northwestern 
lakes, &c. 


Proceeds of sale 
of survey-steam¬ 
ers. 



Public crounds 
i n Washington, 
D.C. 


i. 



Banning*, Ana- 
coBt ia, and Chain 
bridges. 

Pedostal for 
statute of Gener¬ 
al G. H. Thomas. 

1*76, ch. i246. 


Executive 

Mansion. 


Lighting Ex¬ 
ecutive Mansion, 
Ac. 


State of mete 1 * 8 
in Department 


UNDER THE WAR DEPARTMENT. 


Surveys of northern and northwestern lakes and Mississippi 
River: For continuing surveys of Lakes Erie and Ontario; determina¬ 
tion of points in aid of State surveys and construction of maps; con¬ 
tinuation of Iriaugulation south from Chicago and east to Lake Erie; 
survey of the Mississippi River; and miscellaneous one hundred and 
ten thousand collars. Provided, That the proceeds of the sale of the 
steamers belonging to the survey of the northern and northwestern 
lakes shall be placed in the Treasury to the credit of the appropriation 
of said survey aud the whole amount shall be immediately available 
Provided further That twenty live thousand dollars of the foregoing sum 
shall he expended under the direotion of the Chief of Engineers in oon- 
tiuning the survey of the Mississippi River aud its tributaries with a 

determining the proper method of reclaiming 

delta. 


thousand dollars of the appropri- 

, for 







atiou of*February tenth, 
for seacoast defences now 

part men t is hereby also made available for the surveys 
ences by the engineer officera attached to the 
arious military divisions and departments and for the publication 
for the use of the War Department and the Army 




buildings and grounds 


ASHINGTOX. 


Improvement and care of public grounds: For filling in and improv¬ 
ing grounds south of Executive Mansion four thousand dollars. 

For ordinary car© and extension of greenhooses at the nursery, one 
thousand five hundred dollar®. 

For ordinary mm of Lafayette Square one thousand dollars. 

For care of and improvement of reservation No 3 Monumental 
Grounds one thousand dollar®. 

For annual repair of fences one thousand dollars. 

For manure aud hauling of the same, one thousand five hundred 

s. 

painting iron fences two thousand dollars, 
repair of seats five hundred dollars, 
purchase and repair of tools five hundred dollars, 
trees, tree stakes, lime and whitewashing two 
removing snow and ice one thousand dollars, 
flowers, pots, twine and Italian lycopodium five hundred dollars, 
abating nuisances five hundred dollars. 

and repairs to fountains in 



For 
For 
For 
For 
For 
For 
For 
For 
dred 
For 





Grounds to take 
square or reservation in the 




and Chain 


down or remove any iron 
city of Washington. 

For ordinary repairs to Hennings and 
bridges one thousand dollars. 

For pedestal for the statue of General George II. Thomas, the unex¬ 
pended balance of the sum appropriated for tnis purpose in the act of 
July thirty first eighteen hundred aud seventy six is hereby appro¬ 
priated and rendered available. 

# # • # * # # 

For repair: of the Executive Mansion,, refurnishing the same, aud fuel 
for the same and for care and necessary repairs of the greenhouses, 
twenty thousand dollars. 

For lighting the Executive Mansion and public grounds, namely, for 
gas, pay of lump lighters, gas litters, plumbers and plumbing, lamps, 
lamp-posts, matches and repairs of all kinds, fuel for watchmen’s lodges 
and for greenhouses at the nursery, fifteen thousand dollars: Provided, 
That tlie superintendent of meters at the Capitol shall hereafter take 
the statement of the meters of the several Department buildings in the 
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city of Washingtoi and render to the proper accounting officers of the 

Treasury Department the consumption of gas each month in said build. 

ings respectively. 

For repairing and extending water pipes, purchase of apparatus to 
clean them and for cleaning the springs that supply the Capitol Exec¬ 
utive Mansion and War and Navy Departments, four thousand dollars. 

Washington aqueduct: For engineering, maintenance and general re* 
pairs, fifteen thousand dollars. 

For repairs and care of the telegraph to connect the Capitol with the 
Departments and the Public Printing Office, five hundred dollars. 


buildings to be 
taken. 


£, 


Water pi pea . 

&o. 


Washington 

Aqueduct. 

Department 

telegraph. 


For geographical surveys of the territory west of the one hundredth Geographical 
meridian, and for preparing, engraving and printing the cuts, charts, surveys; charts, 
plates and atlas sheets for geographicid surveys west of the one hun- P 1 * 1 ® 8 * *°* 
dredth meridian, fifty thousand dollars, which shall be immediately 
available. 


State, War, and 
wing of the 




construction of 
which shall 
the 



thousand 
north wing, 


and 
Depart- 




of War, 




CHAP. IOC.—An act making appropriation« to supply deficiencies in the appropria- March 3, 1877. 

tdliiciii*> 'llicmp the fiscal year ending Jone thirtieth, eighteen hundred and seventy.seven, . 

sad prior years, and for other purposes. 



it enacted % the Senate and Souse of Representatives of the United 
States of A merioa in Congress assembled, Tliiit time following sums be, and ‘' 11,<IJ " 1 :|11 " 
they are hereby, appropriated, to supply deficiencies in the appropria¬ 
tions for the service of the Government for the fiscal year ending June 
thirtieth, eighteen hundred and seventy-seven, and for former years, aod 
sther purposes, namely: 

♦ ill * * II ill « 


OFFICE 







years, two 


# 


For payment of amounts certified to bedne by the accounting-officers 
of the Treasury Department for expense of military and geographical 
surveys west of the Mississippi River, being a deficiency for the fiscal 
year eighteen huudred aud seventy-three, twenty-two dollars and thirty 
cents. 


Geographical 



# 





* 



# 


MISCELLANEOUS. 




And hereafter no contract shall be made for the rent of any building, , Future _ leases 
or part; of any bnildiug, to be used for the purposes of the Government { D RjfJ* 10 * ot 
in the District of Columbia, until an appropriation therefor shall have lulnD 
been made* in tennis by Congress, find that this oIjkuiwi be regarded as 
notice to ail contractors or lessors of any such building or any part of 
building* 
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Certain balan- • Sec. 2. That the following balances of appropriates, curried to the 
°l"*° " surplus fund under the provisions of the fifth section of the act approved 
available.* m e June twentieth, eighteen hundred and seventy-four, being required to 
1874,oh. 328, $5, complete the service of the fiscal year eighteen hundred and seventy-four 
18 Stmt, no, and prior years, are hereby continued and rendered available for such 

. purpose, namely: 

###*♦## 

WAR DEPARTMENT. 

• ##•*#* 

MILITARY AND GEOGRAPHICAL SURVEYS WEST OK THE MISSISSIPPI 

RIVER. 


Geographi cal For payment of amounts certified to be due by the acconniing-officere 

of the Treasury Department for expenses of military and geographical 
surveys west of the Mississippi River, being for the service of the fiscal 
year eighteen hnndred and seventy-three, ten dollars and fifty-six cents. 







March 3.1877, 



Appr 


Fortifies t iou« 
and other works 
of defense. 

Armament of 
sea-coast fortifi¬ 
cations. j 

Machine gnus. 


Torpedoes for 
harbor defenses. 


Be it enaded by the Senate and House of Representatives of the United 
States of America in Confess assembled. That the sum of one hundred 
thousand dollars be, and the same is hereby appropriated out of any 
money in the Treasury not otherwise appropriated, for the protection 
preservation and repair of fortifications and other works of defense, for 
the fiscal year ending June thirtieth eighteen hundred and 8©ven*y- 
eight; the same to be expended under the direction of the Secretary of 
War; also, the following for armament of fortifications, namely: 

For the armament of sea-coast fortifications, including heavy guns, 
and howitzers for flank defense, carriages, projectiles, fuses, powder, and 
implements, their trial and proof, and all necessary expenses incident 
thereto, one hundred thousand dollars; and for Gatling or other machine 
guns, twenty-five thousand dollars. • 

For torpedoes for harbor defenses, and preservation of the same, and 
for torpedo experiments in their application to harbor and land defense, 
and for instruction of engineer battalion in their preparation and appli¬ 
cation, fifty thousand dollars: Provided , That the money herein ap¬ 
propriated for torpedoes shall only be nsed in the establishment and 
maintenance of torpedoes to be operated from shore-stations for the 
destruction of an ene: 







Preamble. 


authorizing the President 
,l Liberty enlightening 

permanent maintenance and preservation thereof 



apart a 
to provide lor 



Whereas, the President has communicated to Congress the informa¬ 
tion that citizens of the French Republic propose to commemorate the 
one hundredth anniversary of our independence by erecting at their 
own cost a colossal bronze statue of “ Liberty enlightening the world” 
upon a pedestal of suitable proportions to be built by private subscrip¬ 
tion upon one of the islands belonging to the United States in the har¬ 
bor of New York, and 

Whereas it is proper to provide for the care and preservation of this 
grand monumeut of urt and of the abiding friendship of our ancient 
ally: Therefore, 

c .. Be it resolved by the Senante and House of Representatives of the United 

rtyenll teni t of America in Congress assembled. That the President of the United 
the world”"me - States be aud he is hereby authorized and directed to accept the colos- 
oeptetJ, sal statue of “ Liberty enlightening the world 11 when presented by 

citizens of the French Republic, and to designate and set apart for the 
Site for. erection thereof, a suitable site upon either Governors or Bedloes 
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Island, in the harbor of New York; and upon the completion thereof 

shall cause the same to be inaugurated with such ceremonies as will inauguration 

serve to testify the gratitude of our people for this expressive and feli- 0 f. 

citous memorial of the sympathy of the citizens of our sister Republic; 

and he is hereby authorized to cause suitable regulations to be made for 

its future maintenance as a beacon, and for toe permanent care and 

preservation thereof as a monument of art, and the continued good 

will of the great nation, which aided us in our struggle for freedom. 

Approved, March 3,1877. 


[Xo. 8.] Joint resolution to appoint a commission to examine into the matter eon- March X l 

tracts made by and between the United States and tlie Moline Water flaw y Com- - 

panyasto the water power at Moline, Illinois, and to report to Cob^ush as to 
same. 

Whereas, the Moline Water Power Company, of Moline in the State of Preamble. 
Illinois, complains that certain contracts made with said Company by 
the United States, through the Secretary of War, acting under the au¬ 
thority of Congress have not been carried ont in good faith in develop¬ 
ing and maintaining the water power at said town of Moline as required 
by said contracts, and that by reason of such failure said Company has 
sustained and is sustaining large damages, therefore, 

Resolved, by the Senate and Home of Representatives of the United state* ComiBtaunn to 
of America in Congress assembled , That the Secretary of War be, and he Manilas Moline 
is hereby, authorized and required to appoint a commission to consist i'o o » r 
of three competent Civil Engineers, one of whom shall be the Chief of trai ts. y 
Engineers of the United States Army, whose doty it shall be to examine 
into the subject matter of said contracts, made by and between the 
United States, as aforesaid, and the said Water Power Company, as to 
said water power, and the development and maintenance of the same, 
and to report to the Congress of the Congress of the Uuited States at p. port, 
its next session, what if anything is necessary to be done by the United 
States to carry ont in good faith said contracts, and to relieve said 
WaterPower Company from its alleged grievances. Said re] tort to he 
submitted through the Secretary of War, to the Congress of the Uuited 
States at the commencement of its next session ; and to be directed to 
the Speaker of the House of Representatives. 

Approved, March 3, 1877. 
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APPENDIX A. 

ANNUAL REPORT OF LIEUTENANT COLONEL GEORGE 
THOM, CORPS OF ENGINEERS, FOR THE FISCAL YEAR 
ENDING JUNE 30, 1877. 

United States Engineer Office, 

Portland , Me,, July 7, 1877. 

General : I have the honor to transmit herewith my annual reports 
of operations for the fiscal year ending June 30, 1877, on the several 
river and harbor improvements under my charge in the States of 
Maine, New Hampshire, and Massachusetts. 

Very respectfully, your obedient servant, 

Geo. Thom, 

Lieut Col. of Engineers , Bet. Brig. Gen., /\ S, A. 

Brig. Gen. A. A. Humphreys, 

Chief of Engineers , U. S. A. 


A i. 


IMPROVEMENT OF SAINT CROIX RIVER, ABOVE THE 


LEDGE/' VINE. 


The following appropriations have been made by Congress for the 
improvement of this river, viz: 


By act approved March 2, 1867.. $15,000 00 

By act approved March 3, 1873... 10,000 00 

By act approved June 23,1874..... 10,000 (JO 


Total 


35,000 00 


The act of March 2,18G7, contains the proviso that— 


The province of New Brunswick contribute and pay to the proper disbursing officer 
a like sum for said purpose, said payment being made on condition that in no event 
shall the province of New Brunswick be called upon for more than half the sum 
actually expended for said purpose. 

In July, 1873, information was received by the Deportment from the 
minister of public works of the Dominiou of Cauada that $25,000 had 
been appropriated by Parliament— 


For the removal of slabs, sawdust, and other obstructions in the Saint ( roix River, 
which runs between the province of New Brunswick aud the State of Maine. 

An accarate survey was made in 1873, under my direction, of this 
river from the il Ledge 19 up to the toll-bridge between Calais and Saint 
Stephen’s, the head of navigation, and a project for the improvement 
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of this river, with an estimate of its cost, was su bmitted to both govern¬ 
ments. 

On referring to my estimate, submitted to the Department in a special 
report dated March 25, 1874, it is seen that about 235,000 cubic yards of 
slabs, edgings, &c. would have to be excavated in order to obtain a 
channel 200 feet wide and 9 feet deep at mean low-water (giving 29 feet 
at mean bigh-water) up to Todd’s Ledge, and 100 feet wide, with same 
depth, thence up to the toll-bridge; the estimated cost of which now 
is $150,000. 

Now, as these deposits in the channel have been caused solely by the 
saw-mills at Calais, Saiut Stephen’s, and above, and as there does not 
appear to be any law or authority strong enough to prevent the contin- 

this evil, it has been decided by the two governments (seecor- 




yeacr 
shall become 



now 

bo 

The attention of Congress is again respectfully asked to this matter, 
and to the necessity of some general law to protect from injury and 
obstructions all navigable waters under the control of the United States, 
and for the improvement of which Congress has already made or may 
hereafter see fit to make appropriations. 



This river throughout. it$ whole extent forms a part of the international 
and that portion of it for which improvements are projected lies within the 
district of* Fassaniaquoddy, the nearest port of entry being at Calais, Me. 

The light-bowse nearest thereto is at Dochet’s Island, in Saint Croix River, abonfc 6 
miles below Calais, and the nearest fort is Fort Sallivan, at Eastport, Me., about 30 
miles below Calais. 



The following information in regard to the revenue and. commerce 

the port of Calais, for the year ending December 31, 1879, has been 
furnished by the United States deputy collector of customs, viz: 

Amount of revenue collected, about $14,000. 

Vessels arrived, 1,1*26 coastwise and 44 foreign; vessels cleared, 1,100 coastwise 




Vessels 


3,534.05 



Money 




• • mm m m mm m m m m • * 



1,1877, amount 
1,1877, amount 





m m m» m m m m m m m •••<••* •* • 


#••••• « m m m m 



• • 

• m 


m m m 


m <m m m • 



A 2. 

IMPROVEMENT OF MACHIAS RIVER, MAINE. 

The following appropriations have been made for the improvement of 
this river, viz: 


By act of Congress approved March 3,1873............................... $12,000 00 

By act of Congress approved June 23,1874......................... ...... 10,000 00 

By not of Congress approved March 3,1875............................... 10,000 00 


32,'000 00 



Total... 











APPENDIX A. 


155 


The foregoing appropriations have been made on an estimate sub¬ 
mitted in my report of December 14, 1872, to the Department on the 
survey of this river, made with a view to its improvement, which esti¬ 
mate is as follows, viz:- 


1. Opening a channel from the draw-bridge up to Machias Falls, at the 

head of navigation, (a distance of about 3 miles,) so as to have a depth of 
6 feet at mean low-water (giviug 19.3 feet at mean high-water) for a width 
of 150 feet, requiring the excavation, of 65,500 cubic yards of slabs, edg¬ 
ings, sawdust, &e., at 50 cents....-... 632,750 00 

2. The removal of Middle Rock, lyiug in frout of the wharves at Machias, 
to a depth of X foot below the plane of meau low-water, requiring 2,095 

cubic yards of excavation, at $5 per cubic yard....... 10,475 00 

Adding for engineering expenses and other contingencies, say... 4,775 00 



m m m 


» m m m m » » m 


. 

■ 111 * III ■ « • n III • • • # • • • ■ • 




1. The removal of Middle Rock, 1,350 cnbic yardB, at $6.75 per cubic yard 

in the price contracted for under the appropriation of March 3,1873.. $9,112 

2. 17,840 cubic yards of dredging on shoal between the Middle Ground and 

Middle Rock above, together with a shoal next above draw-bridge, com¬ 
pleted in July, 1875, at 75 cents per cubic yard in ailu, the price contracted 
for under the appropriation of June 23,1874, and with unexpended balance 
of former appropriation......... „....................................... 

3. 15,150 cubic yards of dredging at and near the Middle Ground, contracted 

for May 13,1875, by Mr. Augustus R. Wright, under the appropriation of 
March 3, 1875, at 45 cents per cubic yard measured t» situ, the same hav¬ 
ing been com file tod in November, 1876..... ............ 

Labor, contingencies, &e. 
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already been appropriated 



river 
ably 
that their 









made 


nver. 

It is therefore 

for this WQrk. 

It is respectfully recommended that the attention of Congress be called 
to this matter* as well as to that of the Saint Oroix River, with a view 
to protecting from injury and obstruction, by suitable legislation, these 
and all other navigable waters under the control of the United States, 
for the improvement of which appropriations have been or hereafter 
may be made by the United States Government. 


The town of Machias, where the above-described improvements have been made, is 
situated at the head of navigation of Machias River, about 6 miles above Machias- 
port, at its mouth. 

The nearest light-house is on Avery’s Rock, at the head of Machias Bay, abont 4 
miles below Macniasport. 
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The following information in reganKo the commerce and revenue of 
the port of Machias, for the year ending December 31 f 1876, has been 
furnished by the collector of customs at that place, viz: 


Value of imports............. $415 00 

Value of exports......___........................................... $102,455 00 

Number of arrivals from foreign ports. 12 


II 


Number of arrivals from domestic ports................................. 120 

N umber of deoartures for domestic nor ts— .. 0 


Revenue oolicmted from all sources... ... $3,09600 


Iu addition to the above there were probably 600 arrivals and departures of vessels 
under license that did not report at the custom-house. 


umber of vessels built during the year 
Of a total tonnage 
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The work that lias been projected for the improvement 
consists— 

1. Iu straightening and widening its channel through the several 
shoals and bars at Bangor, and below for a distance of three and a half 
miles, so as to have a width of not less than 200 feet and a depth of not 
less than Ijl feet at low-water (or 25 feet at high-water) in the lowest 

stages of the river, giving about 14 feet of water at low-water in; 

ordinary stages. 

2. In breaking up and removing all the sunken rocks in the harbor 
Bangor down to the level of the general bed of the river near them, in- 

Independence Bock, Gulliver’s Rock, the ledge near steamboat- 
and those near Dole’s planing-mill wharf; also Green’s Pier and 
i~ p* er L e( jg e? an( j a i e( jg e outside of it. 

The 

U 1- A." A" .“ ~. 

_ ___ j #■ * m • • • 

1 1 2^ V ^i(l .1 U JILI ■ .11.. 0 ...... .... .... .... .... .. .... .... ...... .. 

By act approved Jtine 10, 1872..... .... 40,000 00 

By act approved March 3, 1873....... 20,000 00 

By act approved June 23, 1874 ... 20,000 00 

By act approved March 3, 1875, which provides that $10,000 of this amount 
shall be expended at or near Bncksport Narrows, for which no project or 

estimate had been made........ 25,000 00 

By act approved August 14, 1876, which provides that $4,000 of the 
amount shall be expended at or near the “ Narrows ” of said river at 
Bucksport ......... 10,000 00 

Total... ..... 180,000 00 

Of which amount, $14,000 is chargeable to improvements at or near Bucksport Nar¬ 
rows, (not estimated for,) leaving only $166,000 available for the improvement of the 
river at and near Bangor, (above Hampden,) for which estimates hav© been submitted, 
amounting (as shown in the last annual report) to $172,000, leaving still necessary tote 

appropriated for completing all the works projected for the improvement of this river 
at and near Bancor, $6,000. 
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Of the total amount appropriated as above, (to wit $ 180,000,) there 


had been expended, on the 1st July, 1876— 

For improving the river at and near Bangor ............. .............. $114,9.15 72 

And at and near Bucksport the com of.....--...................... 10,000 00 

Leaving, then, available for improvements at and near Bangor .......... 45,044 28 


The progress made in the improvement of this river, up to the 1st of 
July, 1876, was as follows: 

I. AT AND NEAR BANGOR. 


Independence Rock, Gulliver’s R 
wharf, near Dole’s planing mill wh 
were all entirely removed; and the 






ck, and the ledges near steamboat 
rf, and near (outside) Green’s Pier, 
•emoval of Green’s Pier and Green’s 



















Nos. 2 and 3 were opened to the projected width and depth, and a shoal 
near Green’s Pier was removed. Under a contract, made August 29, 
1874, with Messrs. Curtis, Fobes & Co. for 25,000 cubic yards, more or 
less, of dredging in Bangor Harbor, 8,222 cubic yards of the dredging 
was done; and n contract had been made with Mr. Augustus R. Wright, 
of Geneva, N. Y., for 40,000 cubic yards, more or less, of dredging in 
Bangor Harbor, at 50 cents per cubic yard, measured in situ . 

During the fiscal year ending June 30, 1877, the following additional 
work has been done, to wit: 

The removal of Green’s Pier Ledge was completed early in August, 

1876, by Mr. George.4. Bailey, under his contract of June 21,1878. 

Under the contract made August 24,1.874, with Messrs. Curtis, Fobes 

& Co., 12,468 cubic yards of additional dredging was done in Bangor 
Harbor, making a total of 20,690 cubic yards on the completion of that 
contract in November, 1876. Under the contract made May 13, 1875, 
with Mr. Augustas R. Wright, for 40,000 cubic yards, more or less, of 
dredging in Bangor Harbor, he commenced ouerations on the 17th of 






dredging has 










all the projected dredging; 
ent season. 


which, it is probable, will be done the pres 


In the dredging operations of 1875 and 1876, several sunken ledges 
were discovered in and near the new channel at Bangor, to excavate 
which to the same depth as that of the channel, (viz, 11 feet below the 
plane of low-water in the low f e«t stages of the river,) will requiro the 
breaking up and removal of about 222 cubic yards of ledge above that 
plane, the estimated cost of which is $12,000. 

The unexpended balance of the appropriation of March 3, 1875, (viz, 
$13,209.30,) it is believed will complete all the projected dredging under 
the contract made May 13, 1875, with Mr. Wright. So that the only 
work that no w remains to be done for completing the improvement of this 
river at and near Bangor is the removal of the sunken ledges recently 
discovered in and near the new channel at Bangor. 
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Under the appropriation of $6,000 made by act of August 14, 1876, 
now available for the improvement of this river at and near Bangor, a 
contract, dated May 29, 1877, was made with Mr, Gardner Floyd, of 
Portland, Me., for the removal of 140 cubic yards, more or less, of the 
sunken ledge, the same to be completed on or before the 20th of No¬ 
vember, 1877; leaving about 82 cubic yards to be removed hereafter, 
should an appropriation be made therefor by Congress. 

II. AT AND NEAR BUCKSPORT NARROWS. 




ie act of March 3,181 
ement of Penobscot 
be exnemlbd “ at o: 


making an appropriation of $23,000 for the 
iver, it was provided that $10,000 of it 
tear Bucksport Narrows,” 18 miles below 


shoal 











1875 















Under the act of August 14, 1876, by which an additional sum of 
$4,000 is to be applied to the improvement of the river “at or near the 

Narrows” at Bucksport, a contract, dated June 1, 1877, has been made 

with Mr. Augustas K. Wright for 12,000 cubic yards, more or less, of 
dredging on the remaining part of the Middle Ground, so as to have a 
depth of not less than 8 feet at mean low-water, the work to lie com¬ 
pleted not later than the 30th day of November, 1877. 

The following information in regard to the revenue and commerce of 
the port of Bangor, for the year ending December 31,1876, has been 
furnished by the United States collector of customs at that place, viz: 

A moil lit ci-il iiji-v iiiii inti col looted •»»»•»* **»»*»««»««**««* * *»«* • *««»»»»»*»*.«»»**»»»»«* - fi # J 0 Clll 

Amount of imports.. ... » » » <m * * * m m m » » «» »m m m « * m <» «» * « «» m m • * m m » « • * *. «* • m m * m » m » 10,108 00 

Amount of exports .......... _. 141,904 00 


» USB m m m « * m m » * » «» 


«* » * 


A moil ut ci-il 10 V 611 U 0 col 1 00 tod«»»«»» *»«» «* *»««»«»«* * *»»* • *««»»»»»*»*.«» 
Amount of imports..... » » » <m * * * m m m » » «» »m m m « * m «» «» * « «» m m • * m m » « • * *. *» 

Amount of exports .......... 

Number of arrivals of vessels about 2,500; departures the same 

Arrivals of foreign vessels from foreign ports. 

Clearances of foreign vessels for foreign ports.-... 
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available. 

k by act approved 
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14. 1876 


• m m m m m m 


|45 t 044 28 

10,000 00 


July 1, 1877, amount expended during fiscal year ..._...... 31,834 08 

July 1, 1877, outstanding liabilities..... .......... 925 00 


$55,044 28 


32,759 98 


July 1, 1877, amount available ......................................... 22,284 30 


Amount (estimated) required for completiou of existing project.......... 

Amount that can be profitably expended in fiscal year ending June 30,1879 


6,000 00 
6,000 00 
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Jbefraei of proposals received May 26, 1877, for improvement of Penobecot River , Maine . 


fca 

a 

s! 

2 © 

» 

1 

Bidder*. 

Nature and location of 

work. 1 

i 

a ! 

It 1 

H 1 

'A 1 
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Gardner Floyd, Portland, Me. 

1 Rock-excavation in the 
i ) hArbor of Bangor, Me. 

$39 7.7 


George W.Townaend, Boat on, Maw- 

40 00 | 

9 | 

1 

AaguBtua li. Wright, Portland, Me 

Dredging at Buokaport, Me 

30 | 

i 


t 


Remark! 


I Ah measured in its 

5 bed. 

As measured in the 

BCOW0. 


motf-ow—i* 1 
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Kook-excavations in the 
liarbor of Bangor; 140 
enbie yarda, more cur 
leas. 

Dredging at Bookaport, 
Me.; lit, 000 oubioyards, 
more or less. 



iuuuuu- -0-. -40- 

As mecanred 


bed. 




As measured 
scows. 
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IMPROVEMENT OP BELFAST HARBOR, MAINE. 

In compliance witli the act of Congress approved March 3, 1875, 
“ making appropriations for the repair, preservation, and completion of 
certain public works on rivers and harbors, and for other purposes,” a 
survey of this harbor was made under my direction in July and August, 

. I if| m « j i * * * a • .... ... i # 1 ,ii ... « * 1 « 

18io. with a view 



distance of about five-eighths of a mile. This shoal lies in front of the 
Boston, Portland, and Bangor steamboat wharves, and iu places has but 
6 feet of water over it at meau low-water, thereby being a serious ob¬ 
struction to that part of the harbor. 

3. That there is an extensive sunken ledge, which projects 160 feet 
into the harbor in frout of Lane’s wharf, having over its shoalest part 
blit 3.4 feet of water at mean low-water, or 13.1 feet at ordinary high- 
water, the meau rise and fall of the tides being 9.7 feet. This ledge is 
about one-tbirdof a mile below the bridge at the head of the harbor, and, 
projecting iuto the harbor, as it does, it necessarily endangers vessels 
lying,or moving near it. 

To so-improve this harbor as to afford a safe anchorage for shipping 
in all storms, and so that it shall have a suitable depth for the steamers 
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and vessels that touch and lie there in all stages of the tide, would re¬ 
quire the following work to be done, viz: 

A . The construction of a riprap stone breakwater or breakwaters 
between McGilvery’s ship-yard and Patterson’s Point. The plan now 
proposed lor this work eon in building one breakwater out from 
MeGilvery’s wharf in a direction nearly northeast, for a length of 1,500 
feet, and a second one out from Patterson’s Point (on the easterly side 
of the harbor) in a direction nearly south-southwest for a distance of 900 
feet, thereby leaving an entrance 800 feet in width. By this arrange¬ 
ment the effect of the southeast gales would be very limited in force and 
extent, and would be felt on the easterly side only of the harbor, which 
is not used for anchorage-ground. This work would require about 

cost of which (including 
is $310, 





of which 

O. The removal of the sunken ledge in front 
of the proposed line, as shown on the accompanyin 
of 7 feet at mean low-water, which would require the removal 
420 cubic yards of ledge, at an estimated cost of $12,000. To excavate 
this ledge to a greater depth, and over a more extended area, would in¬ 
volve a greater expense than would be justified by the benefits gained. 

In consideration, also, of the great cost of the breakwaters on the 

_ it might be deemed advisable to build only the on© ex* 
tending out from the westerly shore, the estimated cost of which (in¬ 
engineering and other incidental expenses) is $195,000, but this 
would give only a partial protection to the harbor, much better, how¬ 
ever, than none. 

The extent to which the commerce of the country would be promoted 
by the improvement of this harbor, as now proposed, is stated in the 
accompanying letter from the United States deputy collector of customs 
at that 
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purposes, 7 ’ the 

Information from the Chief of Engineers was received in Department 
letter of May 1, 1877, that the expenditure of this amount had been 
authorized by the Secretary of War. Owing to the small amount appro¬ 
priated it has been deemed advisable to apply it to the partial removal 
of the sunken ledge abreast of Lane’s wharf, to a depth of 7 feet at mean 
low-water, over so much of its area as the amount available will allow. 
Proposals were invited for this work, and in response thereto three bids 
were received, as stated in the accompanying abstract of the same, the 
lowest of which being that of Mr. James M. Andrews, of Biddeford, Me., 
at $20 per cubic yard as measured in its bed, with whom a contract 
has been made for completing the work on or before the 20th of Novem¬ 
ber, 1877. 
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For completing tbe removal of this ledge and the shoals below to the 
projected depth will require ail additional appropriation of 130,000, 
which can be profitably expended during the next fiscal year. 

The following-named papers are hereto appended, viz: 

1. Abstract of proposals received. 

2. Attract of contracts made. 


3. Copy of letter from Uuited States deputy collector of custo 



Money statement 


Amount appropriated by act approved August 14, 1876. $3, 000 00 

Joly 1, 1877, amount expended during fiscal year. 9 00 

July 1, 1877, amount available. 4,991 00 

Amount (estimated) required for completion of existing project. 342, 00t) 00 

Amount that can be profitably expended in fiscal year ending June 30,1879. 30,000 (K) 


Abstract of proposals received Mat/ 26, 1877, for the improvement of Belfast Harbor, Maine. 


£ d ! 

u x 

J Z Bidders. 

1 

Nature and location of 
work. 

• 

i 

t 

Price per cu¬ 
bic yard. 

Remarks. 

1 James M. Andrews, Bi*’deford, Me 

2 Gardner Flovd, Portland, Me.i 

3 Isaac Hamilton, Portlaud, Me. 

i 

1 For removing sunken 
lodge off Laue's wharf, 
Belfast Harbor, Maine. 

$20 00 
36 50 
39 00 

i 

' \ As measured in its 
i \ bed. 


Abstract of contracts made during the fiscal year ending June 30,1877, for the improvement 

of Belfast Harbor , Maine. 


*• 

Date of con¬ 
tract. 

Contractor. 

• 

Nature and location of work. 

Price per cubic 
yard. 

9 

R* murks. 

Jane 23,1377 

• 

James M. Andrews, 
Biddeford, Me. 

For removing sunken ledge off Lane’s 
wharf, Belfast Harbor, Maine. 

■ 

As measured 
in i i ^ bed. 


COMMERCIAL STATISTICS. 

Custom-House, Belfast, Me., 

Collector’s Office , June 12, 1877, 

Sir: Your letter of yesterday was duly received at this office, and in answer to your 
first question 1 respectfully state that upon merchandise entered aud landed at this 
port, in the year ending December 31, 1876, there were collected duties amounting to 
$8,015.10. (Duties collected on goods landed at other ports in this district are not in¬ 
cluded in this statement.) 

In answer to your second inquiry, I will say that onr export records show but $3,003 
in value exported from this port iu 1876; our imports, m value, for the same time, 
being $28,158.14; our imports consisted principally of gypsum and molasses, beiug 
1,540 tons of gypsnm and 117,755 gallons of molasses. 

In answer to your third and last inquiry, 1 must say that but two vessels were built 
at tbis port in 1876, aggregating 2,131.64 tons. That, however, from certain causes, 
was not the usual amount of ship-building annually done here. 

There were, in 1876, 16 foreign arrivals to this port, and the same number of foreign 
clearances. 

We have no data at this office from which to give the number of coastwise arrivals, 
as the mast of onr coasting-trade is such as requires no report to be made her. of arri¬ 
vals or clearances, but parties who are engaged largely in that business estimate from 
6 to 10 arrivals daily through the most of the year. 

Very respectfully, 

Marshall Davis, 

special Deputy Coikdur. 

General George Thom, 

Corps of Engineers (J. S. A. 

ii e . . . Google 
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IMPROVEMENT OF THE KENNEBEC RIVER, MAINE. 

The following appropriations have been made by Congress for the 
improvement of this river, vijs»: 

$ 20,000 00 
30, 000' 0# 
15,000 00 
15,000 00 
15,000 00 
8, 

1 * 2 , 

1 * 2 , 



By act approved June 23, 1866...... 

By act approved March 2, 1867 ..... 

Allotted under act approved April 10, 1869 
act approved July 11, 1870. 

March 3, 1871 
June 10, 1872. 

March 3, 1873 
June 23, 1874.1 
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channel 


All 

were 


June au, 18 V4, as aeserioea m 

that date, whereby a safe and unobstructed 
feet in width aud 10 feet in depth at mean 
at mean high-water in its low summer stages, 
had been completed from Richmond up to Gardiner, a distance of 11 
miles; and thence to Augusta, a distance of 7 miles, a channel 100 feet 
in width and not less than feet in depth at low-water, or 11 feet at 
high-water, in its lowest summer stages* This improvement included 
the removal of a very dangerous ledge known as Nebumkeg Rock (be¬ 
tween Richmond and Gardiner) to a depth of 12 feet below mean low- 
water; and, below Richmond, Half-Tide Rock and . three other sunken 

have been removed from the channel at “The Narrows, 77 whereby 
all the work contemplated for the improvement of this river has been 
completed with the exception of the removal of Dry Rock in u The 
Narrows.” 

On the 6th of May, 1875, a contract was made with Mr. Isaac Hamil¬ 
ton, of Portland, Me., the lowest of five bidders, for removing Dry Rock 

cubic yard, as 
feet 





removed, it was tnen again 
freshets and ice, and w T as resumed on the 30th 
of May, 1877. Up to July 1,1877,about 1,230cubic yards were removed 
to the required depth, leaving only 545 cubic yards to be removed. This 
w ork will probably be completed not later than the 1st of October, 1877. 

The ffinds now available are sufficient for completing this, the only 
remaining work to be done, so that no further appropriations will be 
needed. 

«■ 

Thews improvements, as above described, are located in the collection-district of 
Bath, Me., in which Bath (30 miles below Augusta) is the only port of entry. 

Fort Popham is at. the mouth of Kennebec River, about 45 miles below Augusta, and 
the United Slates “ Kennebec Arsenal ” is located at Augusta. 

Seguin and Pond Island light-houses are near the mouth of Kennebec River. 

The following information in regard to the commerce and revenue of 
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the port of Bath, for the year ending December 31, 1876, has been fur¬ 
nished by the United States collector of customs at that port: 


Amount of revenue collected. 

Value of exports. 

Value of imports. 

Arrivals of vessels from foreign porta... 

Arrivals of vessels coastwise. 

Departures of vessels for foreign ports.. 

Departures of vessels coastwise. 

Number of vessels built in tbe district.. 
Aggregate tonnage of same. 
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$15,036 57 
$155,767 00 
$ 39,948 00 

10 

2,512 

19 

2, 546 

46 

31,923 67 


Money statement 

July 1, 1876, amount available. $27,815 33 

JbIj 1, 1877, amount expended during fiscal year.$11,125 77 

July 1, 1877, outstanding liabilities ..... 7,200 00 

- 18, 325 77 



1,1877, amount available 


9, 489 56 





IMPROVEMENT OF PORTLAND HARBOR, 
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By act approveii 
By act approved 
By act approved 
By act approved 
By act approved 
By act approved 
By act approved 


Jane 23,1866. 
July 11, 1870 
March 3, 1871 
June 10, 1872 
March 3,1873 
June 23, 1874 
March 3, 1875 
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$105,111 05 
10,000 00 
40,000 00 
45,000 00 
50, 000 00 
20,000 00 
20,000 00 



Amount expended up to July 1, 1876 .........$245,542 07 

Amount expended duriug the fiscal year ending June 30, 1877. 1,638 88 


290,111 05 
247,180 95 



osnt available July 1, 1877 


% 


• m m m «• m •••••«* m m m m m 


4*2,930 10 


Up to the 1st of July, 1876, tbe following work had been done for the 
improvement of this harbor, viz: 

1. The breakwater extended for a length of 217 feet, and a granite 
pier built at its outer extremity, and 950 linear feet of capping placed 
upon the breakwater, in completion of same. 

2. A channel dredged through the Middle Ground Bar to a width of 
500 feet and to a depth of 21 to 22 feet at mean low-water, or 31 feet at 
ordinary high-water. 

3. A channel dredged through the u spit 97 in front of the Grand Trunk 

Railway wharves to a width of 100 feet at its inner end and 200 feet at 



outer end, and to a depth of 

4. A chanuel dredged in 
Jtone-shed wharves” to a 

mean low-water. 

5. A sunken wreck removed 
Forts Preble and Scammel. 

6 . Tbe foundation of the 

its whole 








ow-water. 

’s bridge up to the 
a depth of 8 feet at 



portion of the 
necessary. 


•channel between 


breakwater repaired 
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7, All tlie projected dredging in front of the Grand Trunk Railway 
wharves has been completed to a depth of 20 feet at mean low-water, 
and all that in front of the harbor-commissioners’ line, from Atlantic 
wharf up to Merrill’s wharf, to a depth of about-16 feet at mean low- 
water. 

8. Deepening the dock at Custom-House wharf by 2,932 cubic yards of 
dredging, the same having been authorized by the Department upon 
the request of the honorable Secretary of the Treasury, 

All the work that has been projected for the improvement of this 
harbor has been completed, with the exception of the dredging outside 
the harbor-cominissioners’ line above Merrill’s wharf, for the completion 
of which the funds now available are sufficient, so that no further appro¬ 
priation is needed for this harbor. 

In regard to the dredging that remains to be done above Merrill’s 











« m 



recommended, aud all the appropriations made therefor in 1873, 1874, 
and 1875, aggregating $90,009, have been asked for with the under¬ 
standing that those projecting wharves should first be removed in order 
to make the contemplated improvement effective and lasting; for so long 
as those wharves are permitted to project outside the harbor-commis¬ 
sioners’ line, so long will the eddies and shoals continue to exist above 
and below those wharves. 

The above-described works are situated in the collection-district of Portland and 


The above-described works are situated in tt 
Falmouth, Me. 

The following information in regard tc 
the port of Portland and Falmouth for 

1876, has been furnished by the United 
that port: 

AlllOUUl Cl It 11 © \ 61! ill III OOllOGtj0iJl • • m » » m * m m m m m m « m m * • » * m m n*i 

AVUOUU 1/ 0.!.' 1 IllJi JJlCIl 1,181 , m IIP m m m m m m • * « m m • m • * * m m m * * • m » * < 

ill.UlOUllt Cilit €S Jfk JfJNjllL l|/t| m m , n *» m * m <ss , (11,11 m m m m « m «.| «, # m m , B , m> • 


the commerce and revenue of 

the year ending December 31, 
States collector of customs at 


m m m m 


* «' « <m * 


• * up m m m m m m » * «» m 


«i sin * 


» • * «ii 


$321,904 49 
14,963,745 00 
18,162,505 00 






w m m 


• <m « #» m 


m m m • «» 


m m <m m 


» • m m • m 


m m m m 






m m m m 


m m m 


• • • 






m m m m m 





July 1 


amouut available.... 

amount expended during fiscal year . 


m 9 


July 1,1877, amount available 


m m m m m 


m m m 


am m m fl» m m m m •••• 


m m <m m m m m m m m • • m m •••••••• • • m • • • m • 


$44,568 98 
1,638 88 

42,930 10 


A 7 . 

IMPROVEMENT OF RICHMOND’S ISLVND, MAINE. 

This work consists in making a harbor of refuge by means of a stone 
breakwater connecting the island with the main land, the length of tbe 
















































APPENDIX A. 



breakwater to be about 2,000 feet, with an average thickness of 30 feet 
and a height of 13 feet above mean low-water. 

In my report to the Department, dated May 10, 1807, the following 
estimate of tfi© cost of this breakwater was submitted ; 


68,000 tons of rnbble-s ;one, at }1.25 ......1. $85,000 00 

Adding 10 per cent, for contingencies.... .*... ..................... 8,500 00 


Total ... 




• m • a* 


mm* 


m m m m m • • 


• m m m m m 


m m • 


• • • • # 


93,500 00 


A capping for this work was not then estimated for, on account of 
the great increase of cost, but, as then stated, should it hereafter be 
found necessary in order to resist tbe action of the sea, which is not 
probable, it can then be added. 

appropriations 















• • ® mm •••••# t m m m <m • •••••• 

m m m * m m m m ••••«*# • • • m m m m m m 

• • m » « m « m m m • m » • • • • m » m • # 


• • •• 
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m «ft> » • 




<• m m 


• nil m m m 


m hb m m m • 


• « 
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Uuder these appropriations five separate contracts have been made 
from time to time (as specified in the annual report for the fiscal year 
ending Jnue 30, 1876) for furnishing stone for this breakwater, by 
which 58,000 tons have been furnished and placed upon the work. To 

finish it as originally projected will require about 10,000 tons more, the 
estimated cost of which, including contingencies, is $15,000, thereby 
making the total cost of the work completed $110,000, which is $16,500 
in excess of the original estimate. This excess is owing to the greater- 
cost of the stone than was originally estimated, the quantity being the 
same. 


Monet/ statement . 

Amonnt (estimated) required for completion of existing project.. $15,000 00 

Amouut that can be profitably expended in fiscal year ending Juno 30,1879. 15, (100 00 





# 




or estimate 

had previously been made upon which this appropriation was based. 
Bat an investigation showed, as stated in my report to the Department 
dated August 16, 1870, that about seventeen years previously stone 
piers had been built on each side of the river, at its mouth, for the 
purpose of improving; the course and depth of the channel at the 
entrance iuto the river; that on the outer end of the eastern pier a 
wooden light house had been built, and was afterward destroyed by 
storms; and that a wharf had been built oil the left (eastern) shore of 
the river about one-eighth of a mile above its mouth for the security of 
vessels while awaiting tides and storms. It was also ascertained that 
the wings or returns connecting these stone piers with the banks, 
which were built of timber, had been destroyed by storms, and that 
the Government wharf was also much in want of repairs, but that the 
most necessary work to be done under the appropriation was the 
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rebuilding of the eastern wing with stone, so as to prevent the flow of 
sand from the outside into the channel of the river. This wing was 
■completed December 15, 1870, for a length of 168 feet under a contract 
made October 12, 1870, with Messrs. Albert Blaisdell and Joseph 8, 
Bailey, of .Portland, Me., for the sum of $21.35 per linear foot. Under 
the same appropriation some repairs were made on the main eastern 
pier as well as upon the Government wharf. 

With a view to repairing the western stone pier and rebuilding with 
stone the wing connecting it with the shore, the estimated cost of which 
was $5,000, an additional appropriation was made therefor by act of 
Congress approved March 3, 1871. Uuder this appropriation the west¬ 
ern wing was completed in August, 1871, for a length of 166J feet, 
nnder a contract made May 5, 1871, with Mr. Charles H. Bragdon, of 
Biddeford, Me., for $18.62 per linear foot Uuder the same appropri¬ 
ation, the much-needed repairs were made, with hired labor, upon both 



an 






W 

By an act c 

was called for, with a view to its further improvement. A report on 
this survey, dated December 2, 1874, accompanied my annual report for 
the year ending June 30, 1875, in which an estimate of $5,000 was sub¬ 
mitted for the improvement of this river from its mouth up to the draw¬ 
bridge at Kennebunkport, a distance of miles, for items as follows, 
« * 1 ® '* 

viz: 

cents per cubic yard. J. ...f...-. „/.....! $3,150 (I 

2, Removal of 1,300 cubic yards of sand, sods, and logs at the “ Wading 

Place,” at |i per cubic yard.......................................... 1,300 00 

Conti n gencies, say * » » » » m » m » • » » m » « m • * m w m * m <m m ■» * m m m * « m * m m m • * » » * m « m m • * * « m « • ** • 550 00 


yards of saud, 


at the « Wadi 


» • » m » • m » m » m m 


*» « m • * * <m •» m ««> «»» 


,300 00 
550 00 


Total.......... 5,000 00 

By the river and harbor act of August 14,1876, the sum of $5,600 
was appropriated for this work, which became available therefor under 
authority contained In Department letter of May 1, 1877. Proposals 
were at once invited lor the projected dredging in this river, in response 
to which two bids were received, as stated in the accompanying abstract 
of same, and a contract was made with Messrs. George C. Fobes & 
Co., of Portland, Me., the lowest bidder, at 50 ceuts per cubic yard, the 










commerce of the 



Kennebunk, Me., for 







been 


furnished by the United States collector of customs at that place, viz: 

Amount of revenue collectod, $1,618.89. Number of arrivals and departures of 
foreign and domestic vessels estimated at 150. Number of vessels built, 10, with an 

otnuage of 7,008.51, the largest of which measured 2,117.41. At the present 
time some 10 vessels are being built. 

Abstracts of proposals received aud contracts made during the past 
year are hereto appended. 

Money statement 

Amount appropriated by act approved August 14, 1876.................... $5,000 00 

July 1,1877, i mount expended during fiscal year.......................... 8 00 


July 1, 1877, amount available 


4.992 00 
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Abstract of proposals received May 26, 1877, for improvement of Kennebunk River, Maine. 



Bidden. 


1 

9 


George C. Fobes 8c Co., 
Portland, Me. 
Augustus R. Wright, 
Portland, Me. 


Nature and location of work. 


o 

2 

a 



Remarks. 


•c 

0* 


.'Dredging at Wading Place and Mitchell's 
f Point Shoal, 5,000 cubic yards, more or less. 



As m ensured 
in Mm "Vf». 


Abstract of contracts made during the fiscal year ending June 30, 1877, for the improvement 

of Kennebunk River , Maine . 


Date of con¬ 
tract. 

1 • 

Contractors. 

% 

! 

Nature and location of work. 

• 

Price per cubic 
yard. 

Remarks. 

June 7,1877 

George C. Fobee 8c Co., 

Dredging at Wading Place and Mitch¬ 

|0 50 

As measured 


Portland, Me. 

ell’s Point Shoal, 5,000 cubic yards, 


in the st ows. 



more or less. 




A 9. 

IMPROVEMENT OF COCHECO RIVER, NEW HAMPSHIRE. 

This river, in its lowest sammer stage, is navigable with 6 feet of water 
at mean low-water, or 13£ feet at ordinary high-water from the harbor 
of Portsmouth, N. H., up to the Lower Narrows, which place is about 10 
miles above Portsmouth, and 1£ miles below the bridge at the head of 
navigation in Dover, N. H. At the Lower Narrows and above, its nav¬ 
igation has hitherto been much obstructed by ledges, bowlders, and 
shoals, having only from six inches to 2 feet of water over them at mean 
low-water. The average rise and fall of the tide is 6/^ feet at tbo Lower 
Narrows, and less above. 

The project for the improvement of this river consists in making a 
channel not less than 40 feet in width and 4 feet in depth at mean low- 
water, from the foot of the Lower Narrows up to the Packet Landing, 
the total estimated cost of which, as now revised, is $90,000. 

The following appropriations have been made therefor by Congress, 
viz: 


By act approved March 3,1871. $10, 000 00 

By act approved June 10,1872. 10,000 00 

By act approved March 3, 1873 . 10,000 00 

By act approved June 23, 1874. 10,000 00 

By act approved March 3, 1875 . 25,000 00 

By act approved August 14, 1876. 14,000 00 


Total. 79.000 00 


Under these several appropriations, contracts have been made from 
time to time as specified in my last annual report, whereby the follow¬ 
ing progress has been made up to this date, viz : 

1. The channel has been opened through the ledge at the Upper Nar- 

. Digitized by Google 
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« 


rows, for a length of 430 feet, and to a width of 40 feet, and a depth of 
4 feet at mean low-water, requiring 1,255 cubic yards of rock excava¬ 
tion, 

2. The channel has been opened through the ledge and shoal next 
above the Upper Narrows, for a length of 260 feet, and to a width of 
40 feet, and a dcsptb of 4 feet at mean low-water, requiring 1,108 cubic 
yards of excavation of ledge, bowlders, clay, &c. # 

3. The channel has been opened by dredging from Gulf Shoal up to 
the Packet Landing, in places where necessary, to the same width and 
depth as at the Upper Narrows, requiring 7,108 cubic yards of dredg¬ 
ing for its accomplishment. 

4. The channel has been nearly completed at and near the Lower 
Narrows, by the removal of about COO cubic yards of sunken ledge 
and bowlders; and numerous scattered bowlders which were dangerous 
obstructions to navigation have been removed from the channel at 



have been removed 






Under the appropriation of $14,000, made by the river and harbor 
act of August 14, 1876, proposals were invited for doing all the dredg - 
now required for completing the projected basin at the Packet 
Landing, as well as for dredging at Clement’s Point Shoal, and below. 
A contract for this work was made June 12, 1877, with the Atlantic 
Dredging Company of Brooklyn, N. Y., the lowest of three bidders, at 
49 cents per cubic yard, as measured in its bed, for the dredging 
Packet Landing; and at 97 cents per cubic yard, as measured in 
scows, for the dredging at Clement’s Point Shoal, and 
same to be completed on or before September 30, 1877. 

Operations have been commenced under this contract, and it 
probable that they will be completed within the time called for. 

All the work now projected for this river has been provided for and 
taken in hand, with the exception of the excavation of a channel 
through the ledge at Gulf Shoal, next below the Upper Narrows, which 
is indispensably necessary forth© effectual and permanent improvement 
of this river, as well as to give to the work already done its full value. 





• • • • • • 


• • 


• m 


m m m 


• • • • «•••#• »««»«# 


m m » 



Which is the additional amount now required for completing all the 
work necessary for the improvement of the river. 

An attempt has been made to ascertain the nature and extent of the 
commerce on this river, but to no purpose. It has, however, greatly 
increased during the last two years, owing to the improvements already 
made in its navigation; and arrangements are being perfected for a 
much greater increase of it, by the building of new wharves and store¬ 
houses, with a view to direct importation of coal, lime, and other 
articles, which have hitherto been brought up in limited quantity, on 
barges, on which they were transshipped at Portsmouth, N. H. 

Abstracts of proposals received and contracts made during the past 
year are hereto appended. 
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Money statement . 

July 1,1376, amonnt available.. $2,881 56 

Amount appropriated by act approved August 14, 1876. 14,000 U0 

-- $ 16,081 56 

July 1,1877, amount expended dnring fiscal year. 5,046 *26 

July 1,1877, outstanding liabilities. 607 22 

- 5,653 48 


July 1,1877, a 


II 


ount available 


11, *>28 08 


Amount (estimated) required for completion of existing project. 

Amount that can be profitably expended in fiscal year euding June 30,18?9. 


11,000 00 
11,000 00 


Abstract of proposals received May 26,1877, for dredging in Cocheco Hirer. Xt w Hampshire 



l 

s 

3 


Bidders. 

Location and nature of work. 

Price per cubic 
yard. 

Remarks. 


D HEDGING. 



Atlantic Dredging Com¬ 
pany, of Brooklyn, N. Y. 

Near Packet Landing, 10,000 cubic 
yards, more or less. 

10 49 

As measured in the bed. 

Clement’s Point Shoal and below, 
2,000 cubic yards, more or less. 

97 

As measured in the scows. 

GeoTge C. Fobes Sc Co., of 
Portland, Me. 

Near Packet Landing, lO.OOOcubic 
yards, more or less. 

54 

As measured in the lu d. 

Clement’s Point Shoal and below, 
2,000 cubic yards, more or less. 

1 75 

As measured In the scows. 

Augustus R. Wright, of 
Portland, Me. 

Near Packet Landing, 10,000 cubio 
yards, more or less. 

60 

As measured in the bed. 

Clement’s Point Shoal and below, 
2,000 oubio yards, more or less. 

2 50 

As measured in the scows. 


Abstract of contracts made during the fiscal year ending June 30,1877, for the improvement 

of Cocheco River f Neio Hampshire, 


• 

O 

a 

M 

s 

o 

c 

tt 

0 

3 

a 

P 

Contractor. 

Nature and location of work. 

Price per cubic 
yard. 

Remarks. 

1877. 
June 12 

Atlantic Dredging Com¬ 
pany, of Brooklyn, N. Y. 

1 

• 

DBBDGIXO. 

Above tbe“Gnlf.” near Packet 

10 49 

As measured in the bed* 


Landing, 10,000 cubio yards, 
more or less. 

Below the ■‘Gnlf,”at Clem¬ 
ent’s Point Shoal and below, 
2,000 cubic yards, more or 
less. 

97 

As measured in the siows. 


A io. 

IMPROVEMENT OF MERRIMAC RIVER, INCLUDING THE HARBOR OF NEW- 

BURYPORT, MASSACHUSETTS. 

The project adopted for the improvement of this river consists in 
deepening its shoals by dredgiug and in removing sunken rocks from 
its channel, so that it shall have a depth of 12 feet at ordinary high- 
water, from its mouth in Newburyport Harbor, Massachusetts, up to 

Digitized by Google 
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Haverhill, (a distance of 15 miles ;) and thence for a distance of about 
4 miles up through “ the falls ” a depth of 4 feet in. the ordinary stages of 
the river; and for the improvement of Newtiuryport Harbor, in the re¬ 
moval of North aud South Gangeway Rocks to a depth of 9 feet at mean 
low-water, the removal of “The Boilers” (sunken rocks near the city 
wharves) to a depth of 5 feet at mean low-water, and the removal of a 
sunken wreck. 

The total estimated cost of all the work necessary for these improve¬ 
ments was $147,000, as specified in my last annual report, for which 
the following appropriations have been made by Congress, viz: 



of July II, 

• ap m m m m m m m m m 


>*» 

improvement 

• •••••• • m m m m • • m m m m m •••••• ••••*»# m m m m m 





m m m m m m m 


Massacbu. 





II 






• * m ( *i m m * m • m 




# • SB 





• * m «H • « w •> *» «# m s® • • • • m m m m • mm « m iw ai am «» m m » m • m » • m m m m m m m » m • » m m m • • mb • m m> 



act of Juue 23, 1874, 
River, Massachusetts.. 


• « m m m m « «sbb * * « * • m m « • «% *» < 





* itoiw « m » » • » m> asu • *> w m 



«> 0101 



» «» mb • m • p 'no®' m m mi • m on no. « a» m « » • «i> » m m » 



mt » w • m m m <w » iw mi * «) «' m m m m m • * i« m> m •» 


$25,000 00 




The amount that had been 
this river and harbor was 


M» » «i • m «ft rn » » «»■ • » * » • • • uni" "** m 



Ml «B MB 1 m • '• • BOB' • m ®B • IBIBI 11881 » • * Ml OB » * 



nil* UIDU' Ml I» Ml m m m 


IBBBI BBflB' Ml * IBBI MB' BBG1 W «' MB' MB' 0 IBBB «BBI 

improving 

<m » » w m mi mb m m m bbbi 



122,000 








» m mb' «oi w • 


» MB' Ml 




1. For the improvement op newburyport harbor. 


The main (South) Gangeway Rock broken up and removed to a depth 
of 9 feet at mean low-water, and a commencement made upon the re- 
moval of North Gangeway Rock, and the wreck of the schooner Globe 
also broken up ahd removed, leaving yet to be done the removal of 
North Gangeway Rock and “ The Boilers.” 


2. For the 




Currier Rock above and Petty Rock below the bridge, greatly improv¬ 
ing this the most dangerous part of the river below Haverhill; some 
progress had also been made iu the dredging for the improvement of 
Currier’s Shoal, (about 5 miles below Haverhill.) Iu addition to the 
above, the following w'ork has been doue for the improvement of the 
river since the 1st of July, 1876, viz : 

The channel has been opened by dredging for a width of 100 feet, to 
the projected depth, (viz, 12 feet at ordinary high-water,) at Currier’s 
Shoal, (distant about 5 miles below Haverhill,) under a contract with 
Messrs.^Curtis, Fobes & Co., of Portland, Me.; also to the same depth 
aud for a width of 75 feet at the shoals near the head and foot of Sils- 
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Island, from 1 to 2 miles below Haverhill. The shoal between the 
twobridges at Haverhill has also been improved by dredging so am to 
lave a channel 10 feet in depth at ordinary high-water, and numerous 
large bowlders have been removed from the channel at and near the 
fells above Haverhill. 

The operations in this river were continued until the last of October, 
when they were suspended for the winter on accouut of freshets and 
ice. 

The only work that remains to be done for the .improvement of this 
river above Newburyport Harbor, as now projected, consists of the 
removal of some sunken rocks which obstruct the channel near the 
head of Silsby’s Island. This can be done with the unexpended balance 
of the appropriation of March 3, 1875, now available therefor; and 
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Til IB 




















1. Completing the removal of North Gangeway Rook to a depth of 9 6 
below mean low-water—say, 360 cubic yards, at $40 per cubic yard... 

2. For breaking up and removing “ The Boileni ” to a depth of 5 feet 

mean low-water—say, 362 oubic yards, at $25 per cubic yard... 

Adding for icfcllni'imi' 111 ^ 1 !:"'c# 1 si^ imjib ...... ............................... ... < 


Total 


• Mill •» m » m * » m • m lb » m m m m • » » » » » * » ®» m m m « m «• m ♦ » m m m * * • • m m m • * « • * » «® « m m m m m 


mean low-water—say, 362 oubic yards, at $25 per cubic yard... 8,800 00 

Adding for contingencies, say....... 1,800 00 

Total « m » m m m * » m m m m> » » • «® m « » » • » » * » * m » «* « » • * • * m * <■> * • • m m m m • * * • m m m • m m m m m « 25,000 00 

The following information in regard to the revenue and commerce of 

the port of Newbury port, Mass., for the year ending December 31.1876, 

has been furnished by the United States collector of customs at that 
place, viz: 



collected 


* » » m * 


>w m aim 


• • « m «« » « » » » « « «» « 


» » » 


Value of exports.. 
Value of imports, 
dumber of vessels 
Namber of vessels 
Number of vessels 
Namber of vessels 
Number of vessels 


m ■«' m « » 


» * » 


m % • * • m m m 


« m • m «* » » m m m m 


entered from foreign ports .. 
cleared for foreign ports ... 
entered from domestic ports 
cleared for domestic ports .. 
built during the year. 


m m * » 


• • « * 


• m • 


• m » « 


• <a» m » » m m m # • m » m • 


on is* Hill 


• m » • » 


$91,649 

79,032 
201,342 

32 

33 
442 
370 




« «p » m 


* m m m 


m * m m « « « m m 


«» m m • « 





• m m • m 0 • •<**«••• 


rn rn 9 m m 


m m m> m» m w m 







m m m m mm m 


1,1877, amount available 


• • • • • «>••• 


• • • m m m 


• mm 


(estimated) required for completion of existing project... 
that can be profitably expended in fiscal year ending Juuo 


• • • m m m m 


15,000 00 
15,000 00 



IMPROVEMENT OF SALEM HARBOR, MASSACHUSETTS. 

The act of Congress approved June 10,1872, u making appropriations 
for the repair, preservation, and completion of certain public works on 
rivers and harbors, and for other purposes,” provided for a survey of this 
harbor with a view to its improvement. A survey of it, made in August 
and September, 1872, under my direction, showed that the following 
works were necessary, viz: 
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1, The excavation by dredging of a channel 1,730 feet loug, 300 feet 
wide, and 8 feet deep at mean low-water, (giving 17.3 feet at mean high- 
water,) from deep water in to the entrance of South River. The estimated 


cost of which was as follows, viz: 

(a) Excavating 36,000 cubic yards of nitul, at 50 cents .................... $18,000 00 

(b) Excavating 1*2,000 cubic yards of hard clay, at 90 cents_...... ..... 1,0,800 00 

Adding for contingencies, say........ 3,2(1) 00 
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Total. 

For constructing a sea-wall and breakwater for the protection and pres¬ 
ervation of Loug Point, as per Estimate given in annual report of 1873. 


32,000 00 
23,000 00 
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Under 

Augustus R. Wright, of Geueva, N. Y., for dredging, at 44 
cubic yard, as measured in the scows, by which the channel was 
to the projected length and depth for a width of 160 feet. 

Under the appropriation of June 23, 1874, a contract was made Sep¬ 
tember 5, 1874, with Messrs. Curtis, Fobes & Co., of Portland, Me., the 
lowest of four bidders, for completing all the projected dredging at this 
place, at the following prices, viz: 

(l-> 


interim 








(2.) Soft mud, at 20 



ic yard, as measured in the scows, 


Work was commenced under this contract December 9,1874, and was 
completed Afkil 20, 1875, resulting in the dredging of 1,945 cubic yards 
of clay and bowlders, aud 41,558 cubic yards of mud; altogether, 43,503 
cubic yards, whereby the channel was completed to a width of 300 feet 
as origiually projected. 

From a recent examination of the condition 
that the portion of it for the protection 
wall and breakwater was projected and for which 
been submitted, no 
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The amount* of revenue collected was: 
Duties on imports .. 

Tonnage tax ..... 

Marine-hospital tax 
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$ 17,161 51 
501 00 
256 27 


Total... 
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17, y20 78 


Value of imports .. ........... 46,1*74 00 

Value of exports ...................................................... 78,210 00 

The number of vessels, both foreign and domestic, arriving and leaving the portdnr- 
ing the same poriod was 1,22i. 

Mo vessels other than yachts were built In 187G. 
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IMPROVEMENT OF 



The works projected and commenced prior to 1866 for the improve¬ 
ment of Boston Harbor consisted of the sea-walls on Deer Island, Lov¬ 
ell’s Island, and Great Brewster Island. Those on- Deer Island were 
coDimenced in 1827, and were completed, as partially rebuilt in 18G9; 
tlioseon Lovell’s Island were commenced in 1843, and completed in 1869, 
aDdthatou Great Brewster Island was commenced in 1849 and com¬ 
pleted in. 1869. 

On referring to the annual reports from 1806 to 1870, it appears that 
op to 1870 there had been expended upon the Great Brewster sea wall 
the sum of $277,082.55, and for those upon Deer and Lovell’s Islands the 
sum o|* $133,420.24, in addition to the appropriations made prior to I860. 

These sea-walls, which had been under the charge of Gol. EL VV. Ben ham, 
Corps of Engineers, since 1865, were transferred to the charge of Lieut. 
Col. George Thom, Corps of Engineers, in April, 1873. 

In 1866, new works for the further improvement of this harbor were 
planned by the Board of Harbor Commissioners, organized by the legis¬ 
lature of Massachusetts, and estimates therefor were submitted by them 


el across the Upper Middle Bar. by 
mean low-water and 1,000 feet wide, 




For the improvement of the 
dredging a channel 23 feet c 
at a total estimated cost of 
For the improvement of the c 
southwest point of Lovell’s 
Spit, so as to widen the elmi 
a total estimated cost of..... 
For the improvement of the < 
blasting of Tower Rock and 
For the preservation of the n< 
lion of a sea-wall, at an esti 
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iel at the Narrows, by dredging off the 
id and the extremity of Great Brewster 
to 685 feet, at 23 feet depth of water, at 
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lor the improvement of tbe channel at the Narrows by the removal by 

blasting of Tower Rock and Corwin Rock, at an estimated cost of. 

For the preservation of the north head of Long Island, by the construc¬ 
tion of a sea-wall, at an estimated cost of... 

For the preservation of the north end of Gallop’s Island, by the construc¬ 
tion of a.sea-wail, at an estimated cost of... 

For tbe preservation of Point Allerton, by the construction of a sea-wall, 
at an estimated cost of... 
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9 m m m m m m «» 


Total 
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20,000 

150,000 

103,585 


70,901 87 

690,467 50 



An appropriation based upon these estimates having been made by 
Congress in March, 1867, the late Lient. Col. John G. Foster, Corps of 
Engineers, was assigned to the charge of those works in May, 1867, and 
they continued under his charge until May, 1871, when they were trans¬ 
ferred to Lieut. Col. George Thom, Corps of Engineers. 

For the several works projected, as above, in 1866, the following ap¬ 
propriations have been made by Congress to date, viz: 

By act of March 2, 1867, for preservation and improvement of Boston 

Harl»or,Massac h use!ts... $375,000 00 

Allotted under act of July 25, 1868.. 43,000 00 

Allotted under act of April 10, 1869............................ ........ 82,170 00 


Allotted under act of July 25, 1868.. 

Allotted under act of April 10, 1869. 

By act of July 11,1870, for preservation a 

Harbor, Massachusetts. 

By act of March 3, 1871, for improvement o 
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of Boston 


• s» an 



Harbor, Massachu- 
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By act of June 10, 1872, for the 





, Massa- 
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larch 3, 1873, for tbe improvement of Boston Harbor, Massa- 

including Deer aud Lovell’s Islands............ 

uno 23, 1874, for continuing the improvement of the harbor at 
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100,000 00 

100,000 00 
100,000 00 
150,000 00 

100 000 00 
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By act of March 3, 1875, for the improvement of Boston Harbor, Massa¬ 
chusetts, $100,01)1), providing that of said amount 110,000 may be ex¬ 
pended for the improvement of Hingham Harbor, Massachusetts..... 

By act of August 14, 1876, for the improvement of Boston Harbor, Massa. 

chusett ........... 


190,000 00 
50,000 00 


Total................. 1,190,170 00 

The following is a brief history of each of the works, completed and 
uncompleted, that have hitherto been projected for the improvement of 
this harbor, viz: 


1.—SB A* WALL 


PROTECTION AND PRESERVATION 
ALLERTON. 


OF POINT 


Work was 


10 




wall in 










and was 
four sep* 



Iii addition to this sea-wall, there have been built since July, 1873, 

by storms and currents, 1,005 linear feet of granite apron and 8 jetties, 
in which have been placed 1,776 tons of grout. This apron has an aver¬ 
age width of 10 feet and a height of 2 to 3 feet. It extends all along 
the fourth, fifth, sixth, seventh, and eighth faces, (counting from the 

east,) and for about 55 feet along the first face, as well as along the west. 

ern wing-wall, in order to protect its junction with the shore.crest. The 

several jetties have a length of 25 to 30 feet, a width of about 6 to 8 feet, 
and a height of 2 to 3 feet; and they are placed, one at each of the 
fourth, fifth, sixth, seventh, and eighth angles, one each at the middle 
of the first and seventh faces, and at the easterly wing.wall. 

This sea-wall Is in excellent condition in every respect, and the riprap 
apron-work has fully answered the purpose for which it was intended. 


have 


o 


WALL 


PROTECTION AND PRESERVATION OF GREAT 
BREWSTER ISLAND. 



ell’s island. 


Two sea-walls have been built by the United States Government on 
this island, one in 1843 for the protection of its north head for a length- 

of 750 feet, and the other in 1808.’69 for the pro of its southeast 

bluff for a length of about 800 feet. 

For the protection of the shore.line south of the north head-wall an 

apron-work of large rubble-stone was built in 1873-for a length of 620* 
feet, with 5 jetties projecting from it, in which 1,095 tons of stone 
were used; and for the protection of the shore-line next to the southern 
end of the southeastern sea-wall a rubble-stone apron 110 feet in* 
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length was also built in 1873, in which 139 tons of stone were used. A 
recent inspection of these aprons shows that they A have fully answered 
the purpose for which they were intended. 

The wall on the southeast; bluff was much damaged by storms last 
year, and especially by the gales of March and April, 1876. Over 506 
linear feet of the coping-course has been loosened and more or less dis¬ 


placed, and more than 20 pieces have been thrown from the wall. Sev¬ 
eral stones of tie facing course next; below tbe coping have also been 
loosened and displaced, and the cobble-stone paving back of tbe coping 
has been washed out for a length of about 400 feet. Injury has also 
been done to the stone jetties, and the joints in several places have been 
opened. To prevent a recurrence of such damage, it is recommended 


that ^Irnndai ionfIn^:wo moi e *caf f 














lop’s island 




This sea-wall is 1,785J feet in length. Work upon it was commenced 
in 1868, under a contract with Mr. James Audrew 3 , of Biddeford, Me.,, 
and was carried on under that contract until the end of April, 1871, 

after which it was continued w.ill. hired labor until its completion in 

the latter part of September, 1871. 

The violent storms and currents to which this sea-wall is exposed 
had laid bare its concrete foundation to such a degree as to render 

necessary for its protection aud preservation a rubble.stone apron for 

nearly its whole extent, with the addition of jetties in the most exposed 
places. This apron-work was commenced in August, 1873, and was 
completed in May, 1874. It extends along the sea-wall for a length of 
1.655 feet, being on its most exposed faces 10 feet in width. Nine jetties 
have been built at and near the angles of the wall, four of which are 
of split granite, bedded in part in concrete laid iu trenches and sur¬ 
rounded with a concrete apron, each jetty being 18 feet in length and 5 
feet in width. The quantity of stone used iu this apron and the jetties 
wii! about 1.,450 tons. .A recent inspection of this work shows that li¬ 



the 





FOR THE PROTECTION AND PRESERVATION OF THE 
NORTH HEAD OF LONG ISLAND. 


Work was commenced upon this sea-wall in August, 1870, and was 
completed in July, 1874. It has been built for the most part under four 
separate contracts with Mr. James Andrews, of Biddeford, Me., made 
respectively May 24, 1870 ; July 26,1871; August 25,1872, and May 8, 
1873. The length of this sea-wall is 2,081| feet. 

In addition to the sea-wall, there has been built for the protection and 
preservation of its concrete foundation, where most exposed to injury by 
storms and currents, a rubble-stone apron for a length of 975 feet in 
front of the wall, together with 10 stone jetties. This apron averages 
from 8 to 10 feet in width and from 2 to 3 feet in height. The jetties 
are triangular in shape, and project from 12 to 20 feet beyond the apron; 
about 900 tons of nibble-stone was used for this work, together with a 
large quantity of bowlders and cobble-stone, found in its immediate vi- 
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cinity. This apron-work was commenced in April, 1874, and completed 
early in August, 1874. 

A recent inspection of this sea-wall shows that it is in good condition, 
and that t-lie riprap apron-work and jetties have fully answered the pur¬ 
pose intended. 

© 

6.—SEA-WALLS FOR THE PROTECTION AND PRESERVATION OF DEER 

ISLAND. 

Under appropriations made by Congress in 1827, and subsequently, 
three sea-walls have been built for protecting the three prominent heads 
of this island: that at the north head being 1,740 feet long, and 19£ feet 
high above its foundation, and 14 feet above ordinary high-water; that 
at the middle bead 840 feet long, 17£ feet high above its foundation, and 



nuammnif;] 


of time, large cavities at several places in rear of the walls, resulting in 
much damage to the walls, with a probability of their entire destruction. 
To repair the damage already done, and to prevent its recurrence for 
the future, the rebuilding of these walls was commenced in 1865, by 

which its several courses, except the lowest, were laid in mortar and 

backed with concrete, and otherwise much strengthened. This rebuild¬ 
ing was continued until the latter part of 1869, with the following re* 
suit, as reported by Col. JEI. W. Benhain while in charge of these walls: 

The rebuilding of the wall of the middle head was completed in 1867 
for an extent of 540 feet; all that then appeared to be necessary. 

The wall of the South Head was commenced and completely.rebuilt in 
a substantial manner, comprising about 420 ruuning feet, in the year 
1867. 

The rebuilding of the wall at the North Head was continued until 
August, 1869, up to which time 1,250 linear feet of wall was taken np, 
relaid, and completed in rear, two split-stone jetties, 25 to 28 feet long, 
were placed, one at abont the middle of the main face of the North Head, 
and the other in a similar position at the Middle Head wall. 

In his report for the fiscal year endiug June 30,1872, Colonel Beuham 



of the foundation-stones, even, in some cases, of the parts rebuilt, from 
their not having been taken np to the lowest foundation-course, and from 
the great force of the current or waves along these foundations.” 

In the latter part of 1876 some repairs were made on the wall at the 
North Head, and an inspection recently made shows that no additional 
repairs are needed for the 4 present. 

7.— -STRAIGHTENING, WIDENING, AND DEEPENING THE MAIN SHIP-CHAN¬ 
NEL AT THE WEST END OF GREAT BREWSTER SPIT. 

s 

. This work consisted iu the removal by dredging of the southern por¬ 
tion of this spit so far as to obtain a depth of 23 feet at mean low-water 
for a width of not less than 600 feet with proper slopes up to the 18-feet 
curve. A survey of this locality, made in August, 1872, showed that 
the extreme westerly end of the spit had so far advanced into the chan- 









































APPENDIX A. 














further out than it was in 1800, 
from that of 1860. 

, for the iraprove- 

3, 1874, with the 
the lowest respou- 
was commenced under 
continued until the 29th of 

the winter. It was resumed 
practicable, and was con- 
when all the dredging called 






low-water 
18-feet curve was 
Under the appropriation made 
irnent of this harbor, a contract 
New England Dredging Company 
bidders, for completing this 
contract on the 13tb of 

w 

October, 1874, when it was suspended 

on the 11th of May, 1875, the 
tinned up to the middle of August, 187 
for under this contract was completed, resulting in 20,226 cubic yards. 
Under the same contract with the New England Dredging Company, 
95$ cubic yards of sunken ledge (laid bare by dredging) were removed 
to the depth of 23 feet at mean low-water. This work was commenced 
in June, 1876, aud completed in November, 

8.—STRAIGHTENING, WIDENING, AND DEEPENING THE MAIN SHIP- 
CHANNEL AT THE SOUTHEAST AND SOUTHWEST POINTS OF LOVELL’S 





nel 600 
slopes up 
point in 
Mass,, 
until 




consists in the 
points of this 
in width for a 
18-feet cun 
under a 







in 1872 
its southwest 
that the 18 
shore above 

horizontal 
but 






1 foot rise 
flats off the 
the main 


removal by dredging of the southeast and 
, so as to give in u The Narrows” a chan- 
of 23 feet at mean low-water, with proper 
Work was commenced 
made with Mr. A. 
og that and the two 
funds, A resurvey of thi 
not changed to any 
close ot the dredging 
ery nearly the same as 
acquired a more natural 
receding inland of the high-water line, 
point of this island had advanced so 
to materially 


and endanger 






season s, 
l made 
tent at 
in 1869; 

that 
of 8 










Under the appropriation made by 

Boston Harbor, a contract was mat 

i. Boynton Brothers, of 
ders, for completing the work 
east point of this island, viz, 40, 






74, for the improve- 
September 8, 1874, with 
lowest responsible bid- 
improvement at the south- 

more or less, of dredg- 



, at 38 cents per cubic yard, as measured in the scows. Work under 
this contract was commenced on the 7th of October, aud continued until 
the 17th of December, 1874, when it was suspended for the winter. It 
was resumed on the 11th of May, 1875, the earliest date practicable, and 
was completed September 22, 1875, 31,058 cubic yards having been 
dredged under this coutract. 

For completing the projected improvement at the southwest point of 

tbis island, about 40,000 cubic yards of additional dredging will be neces¬ 
sary, for which a contract was made June 2,1877, with the New England 
ng Company, of Boston, Mass., the lowestof eight bidders, at 24 
cents per cubic yard, as measured in the scows. Operations were com- 

under this contract on the 19th of June, and it is probable that 
will be completed not later than t 

con tract. 
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■STRAIGHTENING, WIDENING, AND DEEPENING THE MAIN SHIP-CHAN 

NEL AT THE UPPER MIDDLE BAR. 


The work projected for the improvement of this bar consists in open¬ 
ing through it a channel, GUO feet in width, to a depth of 23 feet at mean, 
low-water, through a total distance of about 1,000 feet, the princi¬ 
pal difficulties being in a space about 2,200 feet in length, in which the 
depth to be increased varied from 1 to 7 feet. Under a contract made 
September 24, 1870, with Emory R. Seward, of Albany, N. Y,, dredging 
was carried on at this place until the 1st of June, 1871, at which time 
26,120 cubic yards bad been excavated under that contract, by which 
one cut. about 1,800 feet in leugth, was partially opened to a width of 40 
feet, and to a denth varying from 20 to 23 feet at mean low-water. 




of the same width and depth for a length of 1,040 feet, including the re¬ 
moval of a very large bowlder discovered in 1872, in the maiu ship-chan¬ 
nel, with but 10£ feet of water upon it at mean low-water. 

Under the appropriation of March 3,1873, a contract was made March 

5, 1874, with the Atlantic Dredging Company, of Brooklyn, X. Y., for 
75,000 cubic yards, more or less, of dredging, at 64 cents per cubic yard, 
as measured in the scows, and at 135 per cubic yard for excavation of 
ledge and of bowldersexceeding 6 tons in weight. Operations were com¬ 
menced in April, 1874, and were continued up to the of December 
of that year, when they were suspended for the winter. On the 26th of 
May, 1875, they were resumed,and continued up to the 17th of Decem¬ 
ber of that year. They were again resumed on the 3d of May, 1876, and 
were continued up to the 11th of July, 1876, at which time 1)0,860 cubic 
yards had been dredged under and in completion of this contract 
Under the appropriation made by act of June 23,1874, for continuing 
the improvement of this harbor, a contract was made September 1,1874, 

eiuent Company 












26 th 


Under the appropriation made for this harbor by act of March 3,18*5, 
a contract was made May 19, 1875, with Messrs. Curtis, Fobes & Go., 
of Portland, Me., for 90,000 cubic yards, more or less, of additional 
dredging on this bar and the shoals below it, at 75 cents per cubic yard, 
as measured in the scows, including bowlders not exceeding 6 tons in 
weight. Operations were commenced under this contract May 9, 1876, 
and were completed on the 16th of November, 1876, resulting in 88,150 
cubic yards of dredging. 

The total quantity of dredging, therefore, that has been done up to 
date under the several contracts named, amounts to 266,794 cubic yards, 
whereby a channel has been opened for a width of 600 feet, and a depth 
























































































APPENDIX A, 179 

of 23 feet at mean low-water, through the whole of the Upper Middle 
Bar, in length about 4,000 feet. 

In order to complete the projected channel at the Upper Middle Bar, 
there still remains to be done about 80 cubic yards of rock excavation, 
for which a contract was made Jmi© 4, 1877, with Mr. Georg© W.Town¬ 
send, of Boston, Mass., the lowest of two bidders, at $65 per cubic yard 
measured in its bed, the same to be completed on or before the 30th of 
Jane, 1878. 

10— REMOVAL OF NASH’S ROCK (SHOAL.) 



Rock, so-called, is a shoal lying in the outer 
Harbor, about one-third of the way over from 

«n • « « % 



and a 
the 


advisable and 




of 21 

A 

and removal of about 500 cubic yards of bowlders, 
estimated cost of $10,000; whereas to remove the 

of 23 feet below the plane of mean low-water 

over 16,000 cubic yards 
area or iacres, the cost of which would 










superficial yan 
feet, the 
shingle, 
whole 

would require 
material 


disproportionate to the benefit that would resuf 
Under the appropriation made by act of March 3,1875, for the im¬ 
provement. of this harbor, a contract was made May 19, 1875, with 
Messrs. Curtis, Fobes & Co., of Portland, Me., for removing about one 
half of this shoal to the projected depth of 21 feet at mean low-water, 
which was completed by them in September, 

Arrangements have been made for the entire completion 
the present season by employing a submarine 
vessel and crew, by the day, at a price not exceeding $50 












survey, since made, of this rock showed that there 
an area of about 320 superficial yards of this ledge.which had 
than the projected depth on the shoalest parts, of which there were 
21.2 feet of water at mean low-water, and that in order to obtain 
the full depth of 23 feet would require the removal of not less than 80 
cubic yards of the ledge. 

Uudcr the appropriation made by act of March 3, 1875, for this har¬ 
bor, a contract was made May 14, 1875, with Mr. George W. Townsend, 
of Boston, Mass., for completing the removal of this rock at $60 per 
cubic yard. He commenced operations under this contract in the latter 
part of May, and completed in September 30, 1875, 

Baring the removal of this rock in 1875, new ledges were discovered 
in its vicinity, above and below, having on the shoalest parts a depth of 
but 20 to 21 feet at mean low-water. These ledges cover an area of 
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about 543 square yards in the 23 feet plane below mean low-water, and 
189 cubic yards will have to b© removed above that plane. 

A coutract for the removal of these ledges to a depth of 23 feet at 
mean low-water was made on the 4th of June, 1877, with Mr. George 
W. Townsend, of Boston, Mass., the lowest of two bidders, at, $50 per 
cubic yard, measured in its bed, the same to be completed on cur before 
the 30th of June, 1878, Operations were commenced under this con¬ 
tract on the 15th of June, 1877. 

12.— REMOVAL OF TOWER ROCK. 


This rock was situated in the main ship-channel at the Narrows, about 
100 yards to the southwest of Great Brewster Spit light. It was blasted 
out and removed iu 1807 to the projected depth of 23 feet at mean low- 



This ledge was discovered in September, 1872, in a resurvey of the 

Narrows, it was situated near the middle of the main ship channel, 

directly in the track of all large vessels, and particularly of the Euro- 
pean steamers, and was distant 317 yards in a direction west by south 
from Bug light. It had but 18.9 feet of water upon it at mean low- 
water, and was therefore a dangerous obstacle to navigation. 

Under the appropriation of June 23, 1874, a contract was made, 
August 31, 1874, with Mr. William H. Lloyd, of Boston, Mass., for the 
removal of this ledge to a depth of 23 feet at mean low-water—alto¬ 
gether 16£ cubic yards—for the sum of $400, which he completed early 
iu September, 1875. 


15.— REMOVAL OF BARREL ROCK, IN BROAD SOUND. 



the position and character of which but little previously had been 
known, are situated very near each other, and most probably are out¬ 
croppings of the same ledge, forming spurs on the southern side of the 
lower middle bar, about one-half a mile east of Castle Island. 

To effect the improvement proposed, required altogether the removal 
of about 62 cubic yards of rock, for which a contract was made August 
31, 1874, with Mr. William HI. Lloyd, of Boston, who was the lowest of 
two bidders, at $1,500 for the job. Mr. Lloyd commenced work upon 
the removal of the rocks in September, 1874, and continued up to the 
middle of November, when, on account of the weather, lie was obliged 
to suspend for the winter. He resumed work about the 1st of June, 
1875, and completed their removal on the 15th of that month. 
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17.—KEMOVAL OF THE WRECK OF THE SCHOONEB DELOS. 


This was an old vessel of about 100 tons harden deeply loaded with 
gravel in her hold and on deck, destined for the engineer-work at Fort 
Warren,and was sank in the gale of November 12,1872, in Nantasket 
Roads, about 100 yards from Fort Warren wharf, in about 22 feet of 
water at low-water. When examined in December, 1872, she was 
stripped of her masts and rigging, and was much shattered, and had. 
about 14 feet of water over her at mean low-water. The breaking up and 
removal of this wreck was commenced on May 29, 1873, and was com¬ 
pleted in the early part of June. 

foregoing statement it is seen that nearly all the works 
hitherto nroiected for the improvement of Boston Harbor have been 






excavation 

Bar, for completing the channel to the projected 
depth of 23 feet at mean 
of Nash’s Rock, (shoal.) 

ral of about 189 cubic yards of sunken ledge, discovered 
vicinity of Kelly’s Rock, for which a contract was made 

1877, to be completed on or before June 30,1878. 

5. Removal by dredging of Man-of-War Shoal, as per project submit¬ 
ted in special report dated December 16,1876, a copy of which is hereto 
appended. 

In addition to the above, the southeastern sea-wall on Lovell’s Island 
will require raising and repairing, for which no funds 





lu the appropriation for this harbor, made by act of Congress ap¬ 
proved March 3,1875, provision was made for the improvement of Hiug- 
ham Harbor, Massachusetts, to an extent not exceeding $10,000. A 
careful survey of this harbor, made in October and November, 1874, 
showed the nature aud extent of the improvements required for the com¬ 
merce of that place, the project for which consisted in widening and 

100 





Fobes & Co., of Portland, Me., May 19,1875, 
cents per cubic yard, which they completed on 


made, as 

1. With Messrs, 
for the dredging, at 
the 1st of May, 1876. 

2. With Mr. George W. Townsend, of Boston, Mass., for 67 cubic 
yards ledge-excavation, at $3!! per cubic yard, which he completed in 
December, 1875. 

In addition to the above, about 12 cubic yards of sunken ledge, sub¬ 
sequently discovered, had been removed, whereby all the work projected 
for the Improvement of Hingham Harbor hasbeeu completed, at a total 
cost (including contingencies) of $9,116.58. 

The following is an estimate of the cost of completing the several 
works yet remaining to be done (as above) for the improvement of Bos¬ 
ton Harbor, viz: 
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1. Forty thousand cubic yards dredging at the south west point of Lovell’s 

Island, contracted for at 24 cents per cubic yard........................ $9, GOO 00 

2. Completing the channel through the Upper Middle Bar, by the removal 

of 61* cubic yards of sunkeu ledge, contracted for at $(>5 per cubic yard, as 
measured in its bed .................................................. 5,297 50 

3. Removal of N ixh’s Rock, (shoal) ........................ ...... ....... 5,000 00 

4. Removal of 1B9 cubic yards of sunken ledge near Kelly’s Rock, con¬ 
tracted for at $50 per cubic yard .... ...... ...... ......._.....___ 9,450 00 

5. Raising and repairing sea-wall on Lovell’s Island, (new estimate) ...... 15,000 00 

6. Removal of Man-of-VVar Shoal, m per new estimate, 65,000 cubic yards of 

per cubic yard • a m at m at at • m m m m at m m m -m m m • m m m m, m m m m m m m m m mm 39,000 00 

... t,> oil 11 

m m m m m m m + mmmrntwmm * JL 




• m m <m m • m m m m at at m at m at m at at a* m at m m m m m m m m m m <m m 
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• • 8 mm 







the same as uow 
about 

a, 

the want of exact data upou which to base that es¬ 
timate, as well as the price of material and labor having been assumed 
too low ; and for other completed works no detailed estimates appear to 
have been submitted; while for a greater part of the works since pro¬ 
jected from time to time those completed have generally cost about the 




The several works built for the improvement of this harbor lie within the port 
Boston, and in the collection-district of Boston and Charlestown, Massachusetts. 

The following information in regard to the revenue and commerce 
the port of Boston for the year ending December 31, 1876, has been 
furnished by the United States collector of customs at that port, viz: 

Amount of revennecollected: coin,$12,786,559.58; currency, 198,036.59. $12,986,596 17 

Value of imports........ 35,362,993 00 

Value of exports: domestic merchandise, $ 13,012,403 ; foreign merchan¬ 
dise, $1,344,441 » • » » • » » • « m at * • « • at • « m at * » * » » * » m • • • » • » • <• « * * at » » * at * » « • « » '*11 4 g, 356,844 00 
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of Man-of-VVar 
received, 
made. 


Money statement . 

July l, 1876, amount available...... ....._....... 

Amount appropriated by act approved August 14,1876 


• • • *> * 


m m m 


$80,455 29 
50,000 00 


July 1, 1877, amount expended during fiscal year....,,........ 87,917 46 

July 1,1877, outstanding liabilities...... .... 246 


$130,455 29 


88,163 58 


July 1, 1877, amount available.......... ...... ......................... 42,291 71 

. . _i i „ , .i n-. . . . mm . «<■■■■■■*■» 

55,000 00 

55,000 00 


Amount (estimated) required for completion of existing project....,..... 
Amount that can be profitably expeuded in fiscal year ending June 30, 1879 
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SlIttVEY OF HAN-OF-WAR SHOAL. IN 


.’ON HARBOR, MASSACHUSETTS. 


United States Engineer Office, 

Portland , Maine, December 10, I87G. 

General: I have the honor to submit the following report on the sur¬ 
rey of Man-of-War Shoal, in Boston Harbor, Massachusetts. 

This shoal lies off the northeast point of the city of Boston, at the 
confluence of Charles and Mystic Rivers, in the upper harbor, and in the 
track of vessels approaching Charlestown navy-yard, A survey anti 
map of this shoal was made in 1874, under the direction of the Massa¬ 
chusetts board of harbor commissioners, with a view to its improvement, 
of which the accompanying drawing is a copy. 


in 












aud fall of the tide being 9/^ feet. 

The quantity of material that will have to be excavated 1 
of 23 feet at mean low-water is 50,860 cubic yards measi 
say about 65,000 cubic yards measured in dredging-scows 

Numerous borings, recently made at this sboal under 
show that the material of which It consists varies in char 
yellow clay to blue clay and hard-pan; and that; it is c< 
parts with a sandy matter and gravel and some shells ft 
a few inches to 5 feet; and that the western part of the 
to be formed chiefly of sandy matter and gravel, and the < 
yellow day and hard-pan. 

This shoal lias existed from time immemorial, aud, a® sta 



gi ve a 




my direction, 

acter from soft 
ivered in most 
rom a depth of 
shoal appears 
eastern part of 





Hub always been an obstacle to the maneuvering of the heavy ships of the Navy in 
their passage to and from the United States navy-yard, which is above it, and the diffi¬ 
culties arising from its existence are becoming more and more serious in their effect 
upon the commerce of the port, from the fact that the larger and deeper vessels of 
modern times require a greater depth of water than can now be carried over this shoal. 
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submitted, 


Lieut. Col. of Eng 
n. A. A. Humphreys, 

Chief of Engineers, V 8 . A , 
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J aue 9 Xfw England Dredging 
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Dredging at and near aniith 
west point of Lovell’a 
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Upper Middle Bar. 
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near Kelly’s Rock. 
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IMPROVEMENT OF PLYMOUTH HARBOR, MASSACHUSETTS. 

The existence of this harbor depends entirely 11 [ion the protection and 
preservation of Long Beach, which is a narrow strip of land that extends 
' 1 \ miles out from the main land in a northwesterly direction, nearly 
parallel to the shore of the town of Plymouth, and distant from it about 
i mile, it affords to the harbor its only shelter from easterly storms. 
In late years it has been washed away in some places, and much weak¬ 
ened in others, to an extent seriously threatening the ruin of the harbor. 
For the protection and preservation of this beach, various works have 
been built from time to time, until Anally they have proved e flic tent and 
successful* 

The total amount that has been appropriated by Congress for the 
preservation and improvement of this harbor, from 1824 up to and iu- 
cliuling’ 1873, as shown by statement furnished under date of February 
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1,1876, by the Chief of Engineers for the information of the Committee 
m Commerce of the House of Representatives, is $97,766. 

Of this amount there has been allotted to and appropriated for this 
harbor, since the resumption of works on rivers and harbors in 1866, the 
sums as folio W8 a viz: 

Amount allotted in 1866 from appropriations iniB.de for harbors on the Atlan¬ 
tic coast m m • • ■>••••• «i,|p> mm • *»•••• m « 

Amount allotted under act of July 25, 1868 . 

Appropriated by act approved July 11, 1870 
Appropriated by act approved March 3, 1871 
Appropriated by act approved June 10, 1872 
Appropriated by act approved March 3, 1873 
Appropriated by act approved June 23, 1874 
Appropriated by act approved March 3, 
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$8,300 
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10,000 
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2.500 
3,000 
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10.000 


00 

00 

00 

00 

00 

00 

00 

00 
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One thousand three hundred linear feet of that breakwater bad been built. It con¬ 
sists of triangular frames placed at intervals of 4 feet, covered with 2-inoh plank, set 
in a trench 12 feet wide and 3 feet deep, the trench and frame being filled to the level 
of the ground. It is situated on the crest of a ridge of saud, of abont 3 miles in extent, 

and of an average width of 800 feet.At intervals along this ridge there are depres¬ 

sions, through which the sea breaks with great violence. It is in these intervals 
that the breakwater is placed. 

In 1867 other work was added by the State of Massachusetts, at 
expense of about $‘2,000. 

These works were then deemed sufficient to resist any action of the sea, but a storm 
in the an turn n of 1867 carried away some of the more exposed portions, mud a second, 
occurring the subsequent winter, when tides were highest, carried away about 1,000 

linear feet of the strongest portion of the work, besides doing other damage, leaving 
the northern portion of the beach, adjacent to the main entrauce of the harbor, en¬ 
tirely unprotected from the open sea, save by some remaining portions of a work com¬ 
pleted in 1832, and the beach itself so much reduced as to be entirely submerged, at 
extreme high tides K for a length of 1,500 feet. The sand was such that while a slight 
action of the sea would raise the beach, the prevailing winds and heavier seas would 

into the channel, and it was evident that a severe storm would not only 




entirely 


Under an additions 


work (similar to 





further protection of Long Beach, 
ious autumn, Major Smith having 



of 1868, for 
storms of 
the work. 

Under the appropriation of $10,000, made by act of July 11, 1870, a 

contract was made by the late Lieut. Col. J. (x. Foster, Corps of Eng.i. 

neere, then in charge of the work: for the construction near the on ter 
end of Long Beach of about 1,700 linear feet of bulkhead and jetties, 
built of frame-work aud tilled with brush aud ballasted with stone. 
This work was commenced September, 1870, aud completed before the 
close of that season. 

In May, 1871, the charge of Plymouth Harbor improvement was trans¬ 
ferred to Lieut. Col. George Thom, Corps of Engineers, by whom con¬ 
tracts were made under the appropriation of March 3, 1871, for com¬ 
pleting the projected bulkhead aud jetties on the extremity of Long 
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Beach, at $3.86 per linear foot, and for furnishing and placing granite 
grout upon the stone bulkhead, to connect the outer end of the beach 
with the beacon, at $2.25 per ton. Work was commenced tinder both 
contracts in Juue, 1871; that on the brush bulkhead and jetties was 
finished in August, 1871, 641J linear feet having been built under the 
contract, and the contract for the stone was completed in September, 
1871, 2,028 tons having been furnished. The balance of the appropria¬ 
tion of 1871 was applied to the repairs of the bulkhead and jetties pre¬ 
viously built upon Long Beach, in places where they had been damaged 
by storms, and to the planting of beach-grass on the beach, where moat 
necessary for its preservation. 


Under the appropriation of June 10, 1872, ($2,500,) the following re¬ 
pairs were made in July and August of that year, viz: 










This work was done by hired labor, and with materials purchased in 
open market, as authorized so to do. 

The appropriation of $3,000, made by act of March 3,1873, was applied 

to continued repairs upon all the works previously built; to the build¬ 
ing of stone and brush groins outside and inside the bulkhead at the 
outer end of Long Beach, and to planting over 10,000 hills of beach* 
crass on the newly formed beach and in other places where most neces¬ 


sary; 

The appropriation of $5,000, made by act of June 23, 1874, was ap¬ 
plied to the completion of all the stone and brush groins on the outer 
end of Long Beach ; to increasing in height and strength the stone 

bulkhead connecting the beacon with the outer end of the beach; 
to building a small bulkhead of frame-work, brush, aud stone, 200 feet in 
length, for protecting the beach about 1 mile from its inner end; to 
plauting beach-grass aud making repairs where most necessary for the 
protection and preservation of Long Beach. This work was done by 
hired labor aud with materials purchased in open market, and was 


com 


in 





of about 2jJ miles. 

These bulkheads consist of triangular frames, (built in 1866 and 1868,) 
or of crib-work of timber covered with plank, (built iu 1868,) and those 
built in 1870 and 1871 of a frame work well secured in the ground, tilled 
with brush and ballasted with stone, that connecting the outer end of 
the beach with the beacon being built entirely of rubble-stone. 

The jetties consist of a frame-work tilled with brush and ballasted 
with stone, and the groins of small stones intermixed with brush, aid 
sometimes of brush alone. These groins, 33 iu number, are built out per¬ 
pendicularly from the main bulkhead ou the seaward side, varying in 
length from 75 to 265 feet, aud aggregating 5,250 feet in length, aud 
from 50 to 150 feet apart. Others have been built inside the bulkhead 
iu places where most necessary. They w ere made by placing brush 
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upon the surface of the beach and piling upon it beach-bowlders to a 
height of about 2 feet and for m width of 5 feet. The brush-groins were 
made by digging a trench 2 feet by 2 feet, and plaeiug brush in it 
upright and as close as practicable, the brush being held by sand being 
thrown into the trench and well rammed down, aud sometimes further 
protected by small bowlders placed in a row along the sides of the groin. 
The brush rises about 2 or 3 feet above the surface of the beach. 

The bulkheads aud jetties had already accumulated a large quantity 
of sand, forming a ridge throughout its whole extent, but with a view 
to increasing its strength and efficiency, the several groins have been 
built, and have fully auswered the purpose for which they were intended. 
Beach grass has been planted, and covers nearly all this newly-formed 
beach, which is now in an efficient condition. Repairs will, however, con- 


to be necessary from 






now are, alone this 
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A survey was made of this harbor in February, 1874, under my direc¬ 
tion, in compliance with a resolution of the House of Representatives 
dated December 10, 1873, “with a view to dredging and improving the 
same, so as to afford greater protection and facilities to commerce.” 

To make this portion of the harbor practicable for “beating up” with 
sailing-vessels would require a width of not less than 500 feet, which 
would necessitate the excavation of about 80,000 cubic yards of hard 
sand on the Middle Ground and Splitting Knife 'Bar's, which ob¬ 
struct the present channel, and about 320,000 cubic yards of mud and 
clay between the Middle Ground and Long Wharf, at a probable 
cost of not less than $170,000, and with a likelihood that the improve- 
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feet in width and 

























the Middle Ground. A channel of this width w< 
to be towed up to the vicinity of the wharves of tL 
probably be kept open by the scour of the ebb tide d< 
Town Brook. 

The estimated cost of this channel was as follows, 

Sixty-four thousand cubic yard?, at 40 cents per cnbic yard.... 
iluilfl Jiii contingencies, say.......•>. . ...... ...... ••«*•> 




town, aud would 
seted into it from 
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125,600 00 
2,400 00 


Total,........ 28,000 00 

Under the appropriation of 1110,000, made by act of March 3,1875, for 
improving this channel as above projected, a contract was made May 13, 
1875, with Mr. Augustus R. Wright, of Geneva, N. Y., the lowest bidder, 
at 28 cents per cubic yard, as measured in the scows, for 35,000 cubic 
yards, more or less, of dredging, to be applied to the partial excavation 
of the projected chanuel. Dredging was commenced under this contract 
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on the 19th of April, 1876, and was completed on the 21st of Jnne, 187% 
resulting in 34,985 cubic yards of dredging;, whereby a channel was 
opened up to the wharves of Plymouth for a width of 50 feet, and to a 
depth of 6 feet at mean low-water. 

After further considering the wants of commerce and the facilities 
required, it is recommended that a basin be excavated at the upper eud 
of the channel in front of the wharves where vessels may lie secure and 
be able to pass each other at any stage of the tide. Here it now averages 
1 foot bare at mean low-water, and it is recommended that the basin be 
excavated to a depth of 8 feet at mean low-water, for an area of 12,500 
square yards, which would require about 45,000 cubic yards of dredging 
in addition to that called for in the estimate submitted in February, 
1874. With this modification in the project, the following estimate is 
submitted for completing the improvement of this harbor, viz: 
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United States collector 
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Money statement. 

July 1, 1876, amount available............................... 

July 1, 1877, amount expended during fiscal year.............. 

July 1, 1877, annum t, available............................... 

Amount (estimated) required for completion of existing project 
Amount that can be profitably expended iu fiscal year ending Ji 
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233 50 
93 9i 
30,000 00 
30,000 00 
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1 cargo of sand, amounting to....... 175 tons. 

16 cargoes of lumber, amounting to.....2,225,000 feet. 

13 cargoes of salt, amounting to...... 560,900 pounds 

22 vessels from the Grand Bank fisheries with j yalue.' ^665 00 

7 vessels from the Bay fisheries with 4,980 barrels mackerel, value........ 39,470 00 

4 vessels from the lobster-fisheries with 129,00(1 lobsters, value.. 7,740 00 

Total value of fisheries-....................................... 121,585 00 

Besides the above, there were sundry cargoes of nails, hollow ware, hoops, staves, 
barrels, hav, and other commodities to and from Plymouth, coastwise, in our regular 
packets, not enumerated therein. 

I am, with respect, your obedient servant, 

Thomas Loring, 

Collector . 

Bvt. Brig. Gen, Gkorge Thom, 

Lieut. Col. of Engineers, U. S. A. 
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IMPROVEMENT OP PROVINCETOWN HARBOR, MASSACHUSETTS. 


The following amounts have been allotted to and appropriated for the 
preservation of this harbor since the resumption of work; on rivers and 
harbors in 1866, viz: 


Amount Plotted in 1866 from appropriation made for harbors on the At¬ 
lantic coast... ...... .. ... 

Amount appropriated by act June 23, 1866 ...... 

Amount allotted under act of April 10, 1869... 

Amount appropriated by act of March 3, 1871.... 

Amount appropriated by act of June 10, 1872...... 

Amount appropriated by act of March 3, 1873.... 

Amount appropriated by act of June ‘23, 1874... 

by act of March 3,1875... 

act of August 14, 1876.. ... 




$15,000 00 
43,068 44 
9,000 Oft 
6,000 00 




6,000 

5, 000 


Total 
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date for the preservation 

1 . Bulk-heads aud jetties of various descriptions have been built from 
time aloug Beach Point, for its preservation and protection, 
the United States Government and by the local authorities. 

2 . A dike was built in 1868 and 1869 by the State of Massachu 
across the outlet of East Harbor Creek. 

3. A dike was built in 1868 and 1869 by the United States Govern¬ 
ment across East Harbor Creek at the Wading Place, near High Head r 
about 2 miles above the outlet of the creek. 

4. Wooden bulk-heads and jetties have been built at different times 
for the protection and preservation of the beach on Long Point. 

5. A stone bulk-head has been nearly completed for the protection 
and preservation of the outer end of Long Point, the light-house 

Battery. 

6 . A substantial dike (272 feet iu length) was built in 1871-72 across 
the head of Lancey’s Harbor, near Abel Hill. 

7. Beach-grass planted on Beach Point, Long Point, Abel Hill, Cove 
and Oblique Section, and at the last two places, brush has also 

been laid for their further 








rvation and 





were 

, and January, 1 






the ex 

khead is 607 feet iu length, aud the jetties have an 
length of 126 feet. They consist of a frame-work filled with brash and 
ballasted with stone, aud were completed in December, 1874. 

10. Accurate resurveys made in 1871,1872,1873,1874, and 1875 of Cove 
Section, Oblique Sectiou, Beach Poiut, and Long Point, together with 
elaborate soundings aud current-observations in the inner harbor. 

.The resurveys made of Cove Section iu August, 1875, showed that 
since the completion of the bulkhead and jetties in December, 1874, the 
sand had accumulated in front of those works to so great an extent that 
the beach had been raised 4 feet, on an average, between the works and 
the crest of 1874, and that outside the crest of 1874 the sand had accu¬ 
mulated to an increased height of 11 feet, throwing outward the high 
and low water lines respectively 90 feet and 105 feet since 1874. A re¬ 
cent inspection of the work showed continued improvement to such an 
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extent that it is believed that this weak portion of the beach is now se¬ 
cure against further encroachment by storms. These works, however, 
as well as the dikes at High Head and Abel Hill, and others built for 
the preservation of this harbor, require continuous watching and re¬ 
pairs. The stone bulkhead, also, on the extremity of Long Point is now 
being extended farther up the beach as well as around the extremity of 
the point, to insure its preservation, as well as that of the light-house 
upon it. The following is an estimate of the cost of the work remaining 
to be done for completing the projected improvement of this harbor, viz: 


Rawing and extending the atone bulkhead for the protection and pres¬ 
ervation of Long Point, near the lighthouse, and Three-gun Battery 
in completion of same... 

bulkhead and 
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estimates for the work done for the preservation of 
appear to have generally agreed with the amounts that 
have been appropriated and expended therefor. Much of the work, 
however, has been for repairs and extensions not foreseen, but absolutely 
necessary to be made as they occurred, for which no previous estimates 
could be made. 

Under the appropriation of August 14, 18715, proposals were 
for furnishing large quarry-grout and small rounded bowlders for 
bulkhead on Long Point, and in response thereto six bids were received 
for each; and contracts have been made with the lowest bidders, as foi- 
viz: 

1. With Mr. Alpheus C. Peirce, of Rockport, Mass., for 1,000 tons, 

of large quarry-grout, at $1.59 per ton of 2,240 pounds, 

delivered on or before the 15th of August, 1877 

2. With Mr. Isaac A. Sylvester, of Quincy, Mass., for 700 tons, more 
or less, of small rounded bowlders, at $1.48 per ton of 2,240 pounds, 

delivered on or before the 30th of August, 1877. 

. Peirce, 558£ 

hav 
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of revenue collected for the 

Amount of exports__.... 

Amount of imports.......... 

Number of arrivals aud departures of vessels, about 

Abstract of proposals received and contracts made during the past 
fiscal year are hereto appended. 


revenue and commerce 
, has beeu 
place, viz: 

$2,081 ‘29 
1-2,071 00 
4,739 00 
11,300 


• • m 
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Money statement. 


July 1, 1876, amount available. &4UG 07 

Amount appropriated by act approved August 14, 1876. 4,000 00 

-$l r 400 07 

Jnly 1,1877, amount expended during fiscal year. 4117 40 

July 1, 1877, outstanding liabilities .. 888 00 

- 1,325 10 


July 1,1877, amount available. ..-3,170 07 


Amount (estimated) required for completion of existing project.... 1,000 <RI 


Amount that can be profitably expended iu fiscal year ending J uue 30, lr7!l. *. 1,000 00 

Abstract of proposals received May 26, 1877, for furnishing rubble-stone for the bulkhead cm 

Long Point , Provincetown Harbor , Massachusetts. 



i 


Bidders. 


% 


Residence. 


Price per ton of 
2,240 pounds. 





1 

•2 

3 

4 

5 

6 


Alpheus C Peirce . .. 
Isaac A. Sylvester 
Charles T. Derry 
Charles H. Bragdon. J 

Isaac Hamilton. 

Francis Locke. 


Rock port, Mass. 
Quincy, Mass ... 
Sharon, Mass ... 
Biddeford. Me .. 
Portland, Me ... 
Gloucester, Mass 


£1 M 
I t>" | 
1 “5 

J 85 

1 [>5 

2 2a 


ft 

1 48 
1 75 
1 85 

1 75 

2 *1 


Abstract of contracts made during the fiscal year ending June 30, 1877, for tin improvement 

of Provincetown Harbor , Massachusetts. 

* 




a 

o 

o 




Contractors. 


Nature and location of w rk 



1977. 
May 31 
Jane 4 


Alpheus C. Peirce, Rockport Mass 
Isaac A. Sylvester, Quincy, Mass -. 


FOIt BULKHEAD OX LONG !M. 

1.000 tons, more or less, large quarry-grout 
700 tons, more or less, small rouudod Iwwlders 


fl 5U 
1 48 
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ANNUAL REPORT OF MAJOR G. K. 'WARREN, CORPS OF 
ENGINEERS, FOR THE FISCAL.YEA.RENDING JONE 30, 1877. 

States Army 

R. I.. July 2, 




Hjannis Harbor ($10,000) and Taunton River ($5,000) are in Massa¬ 
chusetts. Removing Bulkhead Rock, ($5,000,) is in Rhode Island; 
Little Narragansett Bay, ($23,000,) is between Rhode Island and Con¬ 
necticut ; and Saybrook Bar, at the mouth of the Connecticut River, 
($45,000,) is in Connecticut. 

The improvement of Hyannis Harbor is to secure permanence to what 
has been done, which is to make it a harbor of refuge for the general 
coasting-trade passing Monomoy and Cape Cod. That of Taunton 
River is local to the business of that stream, and is to insure 9 feet 
draught at high-water up to Taunton. Bulkhead Rock is a danger to 
large v«isel« bound to Providence, R. I. Little Narragansett Bay is 
shoal, and the proposed improvement is to dredge a channel through it 
to facilitate business upon Pawcafcuck River, which has been already 
improved by the United States, and also to facilitate communication 
between Stonington and the summer-resort at Watch Hill. That at 
the month of the Connecticut River is for the benefit of commerce along 
its entire valley, and if carried as it may be, to furnish a harbor of 
refuge for the general coasting 

The 






vessels ot a given araugne are 
to seek the new channel or harbor aud new demand 
though I know this to be the case in many places, I have thou 
was not my duty, but ttoat of those interested, to ask for further appro¬ 
priations for additional facilities. 

The harbor at Block Island is a notable instance of this kind. There 
the breakwater designed for local purposes is demonstrating the impor¬ 
tance of extending the work so as to make a harbor for the purposes of 
general commerce. 

There has been no improvement under my charge, except, perhaps, 
the breakwater at Hyannis, Mass., which has not been largely local in 
its benefits, benefiting the public mainly in facilitating dealings with 
that locality. These improvements, however, have commonly been of 
an inexpensive character, and so distributed as to bcome, as a system, 
public. 
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There is, however, a. class of works, mere harbors of refuge, needed 
along this coast, which are in no seuse local and of no special benefit to 
the locality where placed. They correspond to the first-class light-house 
on oar ocean headlands, or to the removal of such obstructions as the 
rocks at Dell Gate, or to the improvement of the Des Moines Rapids of 
the Mississippi. 

Several such first-class artificial harbors contiguous to the course of 
the great stream of coastwise commerce are needed, and it seems to me 
most desirable that Congress should authorize a board of eugineersto 
consider and report upon this subject for the Atlantic coast. 

I make this suggestion because of its public importance, and for the 
further reason that it cannot originate from local interest as the cither 
works generally do. 

Very respectfully. 


G. K. Warren 


Major of Engineers , 
















HYANNIS HARBOR, MASSACHUSETTS. 


The history of the improvement in this harbor, the condition of the 
breakwater, and the necessity for further appropriation to complete the 
repairs, are given in my report for 1875. (Sic© report of the Chief of 
Engineers for 1875, Part II, pp. 266-268. 

Nothing lias been done during the fiscal year because of the small 
amount of money available. The work does not appear to have sus¬ 
tained -any notable injury during the year, but it needs strengthening at 
the base, and it is for this purpose that a farther appropriation is required. 
The estimate for repairs made by me in 1874 was $25,000—of this, but 

been appropriated. 

The light-house should be rebuilt and placed on the east end of the 
has been suggested iu previous reports. 

Hyannis is in the Barnstable collection-district. Barnstable is the nearest 
entry. The amount of revenue collected there in the year ending Jane 30, 1877, i 
known to this office. 








m m m m 


m m mm mm mm •••••• m mm * 


m m m m m m 


• • • • 


m m m m m m m m m • m m m m • m 


$42 94 
42 94 


1,1876, amount available 
July 1, 1877, amount available ... 

Amount (estimated) required for completion of existing project.. 10,060 00 

Amount that can be profitably expended in fiscal year ending Jane 30,1879. 10,000 00 


B 2. 


WARE HAM HARBOR, MASSACHUSETTS. 

A survey of this harbor was made in. 1871, and a plan of improvement, 
including the removal of a ledge and bowlders at the month of the 
Weweantic River, with estimate of cost, was submitted in December of 
that year by General Georg© Thom, Lieutenant-Colonel of Engineers. 

This plan of improvement was for a channel 250 feet iu width through 
Quahaug Bar and 9 feet deep at mean low-water, requiring the removal 
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of 41,260 cabic yards; and also the widening and straightening of the 
channel below the Franconia Iron Works, requiring the removal of 
45,300 cubic yards. The total of 86,560 yards was estimated to cost, at 
the rate of 45 cents per cubic yard— 


86,560 cnbic yards, at 45 cents. $38, 952 

Contingencies.. 3, Q4H 

Removing ledge and bowlders at Weweantio. 3, uuO 

Total..... 43,000 


By act of Congress approved June 10,1872, $10,000 was appropriated 
for this work. The work came under my charge Jane 30, 1872. 

A contract for dredging at 34£ cents per cubic yard was made after 
duly advertising for proposals. Congress by act approved March 3, 
1873, appropriated $10,000 for continning the improvement. A con¬ 
tract for continuing the work was made under this appropriation at 36| 
cents per cubic yard. Under these contracts there was removed: 

Cable yards. 


At Qaabang Bar...... 21,862 

At Upper Bar and up to the wharves.24,901 

Total.46,7133 


Also, one bowlder weighing about 28 tons. 

During the progress of this improvement another survey was made 
of the harbor, from which a revised estimate was submitted. The re¬ 
port upon this survey is printed in the report of the Chief of Engineers 
for 1874, pp. 216-220. 

The amount of this revised estimate was $20,000 in addition to what 
had already been expended ; it called for the removal of 41,186 cubic 
yards from different parts of the channel, and for the removal of rocks 
to the amount of $3,000 at “ Four Buoys,” near the entrance to the 
harbor, although this place had not been included iu our surveys. 

By act of Congress approved Juue 23,1874, $10,000 was appropriated. 
A contract was made for continuing the improvement at 20 cents per 
cubic yard, under which 43,514 cubic yards were removed. By act of 
Congress approved March 3, 1875, $10,000 were appropriated ior this 
work. A contract was made at the rate of 20 cents per cubic yard. 
Under this contract 33,397 cubic yards were removed. 

The whole quantity dredged in this harbor has been : 

Cnbic yard*. 


Up to 1874. 46,763 

In 1875 . 43,514 

In 1876 . 33,397 


Total.123,674 

• 

This quantity is nearly 50 per cent, more than was estimated for, 
which we were enabled to do pu account of the price per yard being 
less than estimated. The channel made is from 250 to 300 feet wide and 
10 feet deep at mean low-water from Long Beach at the entrance of the 
harbor, up to the upper bar; thence to the bridge at the upper end of 
the harbor it is from 100 to 300 feet in width and 9 feet deep at mean 
low-water. 

During the past fiscal year a survey was made at the u Four Buoys,” 
where the channel into the harbor passes near a rocky point, which lies 
about 4,000 feet outside of Long Beach. The channel here for a dis¬ 
tance of about 600 feet is about 200 feet in width, with a depth of from 
13 to 15 feet at mean low-water. On either side of this channel are 
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numerous bowlders of varying* sizes, lying on the bottom, the removal 
of which would be attended with an expense far in exeess of the bene¬ 
fit to be derived. 

We could not learn that any vessel had ever struck them to cause 
any great damage to themselves. The channel through this reef is 
marked by four buoys, two at each end. A straight line drawn between 
the two buoys on the left side of the channel would leave some bowlders 
on the channel side, but as neither the flood nor the ebb tide sets on 
this point, it is not regarded as an important matter. The pilots say 
u we always give the black buoys a good berth coming in,” and there¬ 
fore they have not struck the rocks outside of the line. Above and be¬ 
low the u Four Buoys ” there is a good “ beating” channel. A map ac¬ 
companies this report, showing the improvement and the channel at 
“ Four Buoys.” 

The formation of Quahaug Bar, just inside of Long Beach, is by some 
people attributed to the sand carried over the beach in storms from the 
shoal outside. While this may not be the sole cause of the bar, there 
is a large amount of sand deposited there from this source. To prevent 
this, it is proposed to use the available funds in building a brush fence 
along the beach, weighting it with stone found above low-water outside 
of the beach. This fence is designed to raise the beach above high- 
water, and by arresting this sand to hold it there permanently. 

This improvement will then be completed, and no further appropria¬ 
tion Is needed, unless a greater capacity of harbor shall be required than 
when the plan was adopted. 

Wareham Is a port of delivery. It h in the New Bedford collection-district, and 
Mew Bedford In the nearest of entry. The amount of revenue collected there 
daring the fiseal year ending June 30, 1876, was $9,710.04. 


Monty statement , 


July 1, 1876, amount available... 

July 1, 1877, amount expended during fiseal year . 


» » » « • «® • » 


* «» *i on » m 


» «* * «»' • » » » » «!» * 


in in m et> tn m 


|7, (164 78 
4,967 04 


Ju; 


1877, amount available 


• lit « m m » % » » 


•I <a> 1*1 tit it. tm m 


•2,057 74 


NEW BEDFORD HARBOR, MASSACHUSETTS. 

» 

The survey upon which the plan and estimate for the improvements 
were based was made in the summer of 1874, and the report submitted 
November 30,1874. This was printed as part of H. Ex. Doc. 75, Part 
III, Forty-third Congress, second session, and in the Annual Report of 
the Chief of Engineers for 1875, Part II* pp. 283-285. 

With the appropriation of $10,000 made by act of Congress approved 
March 3, 1875, a channel 105 feet wide and 15 feet deep at mean low- 
water was made from the deep water near Fair Haven wharves to the 
deep water at the New Bedford wharves. The line of the new chant* 
was slightly changed from the first design to get better ranges. 

The appropriation of $10,000 made by act of Congress approved 
August 14, 1876, was-not made available until April 30, 1877, Adver¬ 
tisement inviting proposals was made May 8, 1877, and on the 8th of 
June the following were received; 
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Akiract of proposal* received at the Engineer Office, United States Army* Xnrpoct, Rhode 
bland , June 8,1877, at 10 a, m., for dredging in New Bedford Harbor , Mat>sachuseit», 




Name and address of bidder. 


1 

9 

3 

4 

5 

6 

7 

8 


W. IL Molthrop, New London, Conn. 

UN- & A. J. Beardsley, Bridgeport, Conn 

T. C. Jeffers, Albany, N. Y. 

Morris F. Brainard, Albany, N. Y. 


Providence Dredging Co., Providence, K. 1 

John H. Fenner, Albany, N. Y. 

Morris & Comings Dredging Co., New 
York Ci fcy. 

William Flannery, New York City. 



per cubic 
ard. 

Commence— 

Complete— 

is 

C* *- 

Price i 

y 



if o 

te 

3 

Cents. 

10* 

“Soon required”... 

November30 ... 

F7. 805 

11* 

August 1. 

December 1..... 

7rt. 260 

13 

June 20. 

November 30 ... 

60, 231 

131 

July 1. 

November 30 .. 

04, *64 

15 

June 20. 

November 30 ... 

ijO, mi 

17 

June 20. 

November 30 ... 

Tri, 114 1 

20 


November 30 ... 

43,000 

23 

Jane 20. 

November 30 ... 

30,130 


The contract was awarded to William H. Molthrop, of New London, ( ouu. 

In my last annual report on this work I recommended an additional 
appropriation of $4,000, to complete the improvement in accordance 
with the original plan and estimate. The low price at which the work 
has been contracted for this year will, it is thought, enable us to com¬ 
plete the improvement with the present appropriation. 

New Bedford is in the New Bedford collection-district, and is a port of entry. The 
amonnt of reveuue collected there in the fiscal year ending Jnnr U0 t 1870, was 


$9,710.04. 

Money statement. 

July 1,1876, amonnt available.. 873 g; 

Amount appropriated by act approved August 14, 1870.. - . 10, 000 00 

10, 073 H7 

July 1,1877, amount expended daring fiscal year.... 119 4 J7 

' ™ ™ Brr 

Jtly 1,1877, amount available.. 9,0f»4 00 


B 4. 

TAUNTON RIVER, MASSACHUSETTS. 


The only work done on this improvement since the end of the last 
fiscal year has been the removal of 93.18 cubic yards ot rock from liter's 
Point and the “Nook.” 

To make the channel so as to allow vessels of 9 feet draught to reach 
Taunton at high-water without difficulty will require the dredging of a 
sand-bar above Berkley Bridge, and the removal of isolated bowlders 
between the “Needles” and Wickamount. The least width in the cuts 
is 60 feet. 

Sixty thousand dollars have been appropriated and spent for this 
river. The $5,000 now asked for is an increase above ray former esti¬ 
mate for accomplishing the object intended, owing to the discovery of 
more obstructions. 

A history of this improvement may be found in Annual Report of 
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Chief of Ed gin ears for 1876, Part I, pp. 205,206, and in Annual Report 
for 1875, Part II, p. 285. 

Taunton is in the Fall River collection-district, and that place is the nearest port of 
entry. The amount of revenue collected there during the tiscal year ending June 30, 
1876, was $6,1172.35. The business done in Taunton River is large. 

s Money statement 


July 1, 1876, amount available.-.. 

July 1, 1877, amount expended during fiscal year.. 


■ • m m m m m m 

m m m m m m m m m » m 


$1,205 90 
1,104 97 



1877, amount available 


fl» m m « m m m m m m m 


m m m m 


m » m • «*•••• m m m m m • • 


100 93 



ount (estimated) required for completion of existing project........... 

ount that can be profitably expended in fiscal year ending June 30,1879 


5,000 00 
5,000 00 




At the beginning of the fiscal year the amount available for this work 
was $597.55. By act of Congress approved August 14, 1876, $10,000 
was appropriated for it. This appropriation was not made available 
until April 30,1877. 

Advertisements inviting proposals were issued May 8, and on June 8 
the following were received: 


>0 

Abstract of proposals received at the Engineer Office, United States Army , Sewporl, Rhode 
Island, June 8, 1877, at 10 a. m„, for dredging in Fall Fiver Harbor, Massachusetts . 


Number. 

* 

Name ami addrees of Meld 

■V 

1 

© "G» 

8 

■c 

to 

*E 

il; 

; 

© 

H 

8 

*e 

to 

<N 

.3 • 

■D .ill 
* 8 

°9 
«i 5 , 
tr ° 

n 

k 

a 

2 

o 

O 

© 

0 m«rn 

A 

I 

O 

U 

(| o 

Ei 

Cl 

S3 

lit,2 
,0 

88 

£ 

1 

J. H. Fenner, Albany, N. Y ... 

$0 55 

»8 

.707 

June 20 

Nov. 30 

«.w»A 

2 

William Flannery, ftew York City.. 

William H. Malthrop* New London, 
Conn. 

73 

8 50 

.8854 

Jane 20 

Nov. 30 

lo, un 

3 

93 

93 

.93 

Soon as 
required. 

Nov. 30 ' 

9,677 

4 

Morris St Comings Dredging Company, 
New York City.* 

98 

98 

.98 

June 20 

Nov. 30 

9,1831 

5 

Morris F. Brainard, Albany, N. Y... 

75 

13 00 

. 9950 

1 J uly 1 

Nov. 30 

9,046 

6 

1 T. C. Jeffers, Albany, N. Y.. 

1 50 

7 00 

1.61 

j June 20 

Nov. 30 

5,590 


* Provided 


wlders do not exoeed 2 per cent. 


A contract lias been made with the lowest bidder, John H. Fenner, of Albany, N. Y. 

In the plan submitted for the improvement of this harbor iu report 
dated December 31, 1873, (see Annual Report of the Chief of Engineers 

for 1874, pp. 284.286, Part II,) the estimated cost was $45,000, and 

$30,000 has been appropriated. 

The prices at which the work has been done hare been so much less 
than estimated that the funds now available will complete the in pro re¬ 
in e t as designed, should the bowlders not be more numerons than they 
have been in the part of the channel already deepened. The improve¬ 
ment designed was to make a channel to and along the wharves 12 feet 
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deep at mean low-water, the mean tide being 4 feet. This channel is to 
be about 100 feet wide in the middle, widening to 300 feet at each end. 
Before it was begun the depth varied from 5 to 12 feet. 

Fall River is in the Fall River collection-district, and is a port of entry. 

The amount of revenae collected there daring the fiscal year muling .fun* ::0, 1 '7a, 
was $6,372.25. 

Money statement 


July 1,1876, amount available.*.. $507 55 

Amount appropriated by act approved August 14, 1876.. 10,000 00 


July 1,1877, amount expended during fiscal year 


10 507 55 
341 08 


July 1,1877, a 



ount available 


10,256 47 


B 6. 


PAWTUCKET OR SEEKONK RIVER, RHODE ISLAND 


No work has been done in this river during the past fiscal year. The 
remainder of the last appropriation is reserved to deepen certain shoals, 
which are reforming, or for the removal of any accidental obstruction 
which may take place. 

For a history of this work see Annual Reports of the Chief of Engi¬ 
neers for 1874, Part II, p. 227, and for 1876, Part I, p. 207. 

Pawtucket River is in the Providence collection-district, and that place is the near¬ 
est port of entry. 

The amount of revenue collected there during the fiscal year ending June 30, 1876, 
was $182,352.57. 

Money statement 


July 1,1876, amount available. $1,594 61 

July 1,1877, amount expended during fiscal year. 83 33 

July 1,1877, amount available........ 1,511 28 


B 7 - 

BULKHEAD ROCK, PROVIDENCE RIVER, RHODE ISLAND. 

The removal of the rock to 18 feet depth at mean low-water is of im¬ 
portance to vessels entering or leaving the harbor of Providence. 

Under the appropriation of $2,500 made in 1870 it was removed to 14 
feet at mean low-water, but this depth is not enough. 

Providence River is in the Providence collection-district. Providence is the nearest 
portof entry. The amount of revenue collected there during tlie fiM-al year ending 
June 30,1876, was $182,352.57. 


Money statement . 


July 1 , 1876, amount available. . . 874 98 

July 1,1877, amount available....* 74 98 

Amount (estimated) required for completion of existing project .. 5, 000 00 

Amount that can be profitably expended in fiscal year ending June 30, 1 -79. 5,000 00 

Digitized by Google 
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B 8, 





NEWPORT HARBOR, RHODE ISLAND. 

The improvement of this harbor was essentially completed last year 
as far as designed, (See Annual Report of the Chief of Engineers for 
1873, pp. 964-967.) 

The small amount on hand at the beginning of the fiscal year had 
been reserved for contingencies, and with it we, assisted by the naval 
officers at the United States torpedo-station and by the Old Colony 

Steamboat Company, removed a large bowlder from#the channel be. 

tween the sonth end of Goat Island and Lime Rock light. This bowlder 
had but 11 feet on it at mean low-water, and in extraordinary low ran 

feet. 

The steamboats have occasionally struck something in coming into the 

vessel never sticking, the location of 
nature bad been a matter of conjecture. Last 
winter the large steamboat Bristol, in entering the harbor at time of very 
water, struck on it so hard as to tear off a large amount of copper. The 
divers employed to examine her bottom reported that she must have 
struck a rock or an anchor. We then swept this part of the channel with 
two boats and a weighted line between them. This line after repeated 
trials caught, and a diver was sent down, and reported a bowlder about 
12 feet by 13 feet, and 6 feet above the bed. He brought up several 
pieces of copper similar to that on the Bristol. The rock was then 
shaken to pieces with charges of dynamite by Prof. W. N. Hill, of the 
torpedo station. The pieces were raised bo as to* leave a depth of 15 

feet at mean low-water. In sweeping for this rock a can.buoy was 

found, which was raised and returned to the Light-House Department. 

Another large bowlder, having bat 9 feet on it at mean low.water, 

where the depth around it was 11 feet, was removed from the inner har¬ 
bor. This rock had to be broken with dynamite, like the other, before 
the schooner employed could raise it. 

The improvement of this harbor has been made by dredging a channel 
along the new harbor-line, with an approach 250 feet wide in the mid¬ 
dle part, and one 50 feet wide at the north side. Along the harbor¬ 
line the width varies from 85 to 105 feet, and the depth from 12 feet in 
the middle portions to 10 feet at the ends. Wharf-owners have now 
the opportunity of dredging from the new channel in to their wharves, 

latter out 
Goat Island 


inner harbor, 
needed at present for its 











the shore-sands and gravel 
No further improvement of the harbor 
al business, except what should be done by private parties. 

The whole outer shore of Goat Island should, however, be protected 
by short jetties or by a sea-wall. 

Newport is in tb© Newport collection district, and is a port of entry. The amount 
revenue collected during the fiscal year ending June 30, 1876, wae $258:20. 


Money statement. 


J uly 1,1876, amount available ............... §954 06 

July 1 ,1877, amount expended during fiscal year..... 923 92 

July 1, 187.7, amount available . 30 14 
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B 9 . 

BLOCK ISLAND HARBOR, RHODE ISLAND. 

At the beginning of the present fiscal year the amount of funds avail¬ 
able for this work ($22,447.70) was too small to commence the building 
of the detached pier, which, unless completed, would prove a dangerous 
obstruction. 

By act of Congress approved August 14, 1876, 140,000 was appropri¬ 
ated, but this was not made available until February 7, 1877. 

Advertisements were issued February 22 invitiug proposals for fur¬ 
nishing granite for contiuuing the work. On the 22 d of March the fol¬ 
lowing proposals were received: 

Abstract of proposals received at the engineer office. United States Army, Newport , II hod e 
Island , March 22,1877, at 10 a. m.,/or furnishing rip rap-granite for Block Island break¬ 
water . 


Name and addreas of bidder. 


zs 

p.© Commence— Complete— 

§*L 

chi 

iU 


r I 

i—i « 

T a 
P o 


»• itm ,." 8001 


Patrick Barrington A Co., Groton, Conn..... 

Simeon A. Chapman and A. D. Cook, Groton. Conn. 
P. H. Ingeraon and W. H. Molfchrop, New London, 
Conn. 

Francis H. Smith, New York City*................ 

Ballon A Sylvester, Boston, Mass........... ....... 

Samuel Dale and Levi Moses, Springfield, Mass.... 

Beattie It Dresser, Gnilford,Conn .................. 

D. V. Howell, New York CIty t..................... 

Asa C.Palmer, Fayetteville,N. Y.t......... 

John F.Hamilton, Portland,Me.t................... 

Staples A Phillips, Taunton. Mass.... 

Clinton Stephens, New York City.... 

Swift A Linker, Providence, R. I.. 

Emil von Trentini, New York City.........._... 

John L. Hopkins. Vioal Haven.Me.J... 

Colby A Trumbull, Lawrence, Masa.§.., 




lit * at <n at ta a< m at 


» m m m « » « m 


$1 29 
1 43 
1 55 

1 69 
1 69 


i» at at » » a « w at . 


« • mull i# *» at w m m ■ • m » m a 


1 79 
1 77 

1 m 

2 00 
2 08 
3 20 

2 30 
2 20 
2 90 
2 32 


1, 1877 
1, 1877 


May 1,1877 
May 1,1877 
Apr. 15,1077 


May 

May 

May 

May 

May 

May 

May 

May 

May 

May 

May 

May 

May 


1,1877 
1,1877 
1,1877 
1, 1877 
1,1877 
1,1877 
1,1877 
1,1877 
1,1877 


1877 

1877 


Nov. 30,1877 
Nov. 30,1877 
Nov. 30,1877 


Nov. 3®, 
Nov. 30, 
Nov. 30, 
Dec. 30, 
Nov. 30, 
Nov. 30, 
Nov. 30, 
Nov. 30, 
Nov. 30, 
Nov. 30, 
N ov. 30, 
Nov. 30, 
Nov. 30, 


1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 


34, 573 
31,648 
29,032 

36.627 

26.627 

26, e? 

26, 470 
25, 424 
23, 937 
22,500 
21, 634 

30.454 

20.454 
20, 454 
15,517 
19,396 


Guarantors* signatures not witnessed. 
Signature to proposal not witnessed. 


t Guaranty not properly made out. 

$ Received at 10,50 n. in.; not considered. 


The contract was awarded to Patrick Harrington & Co., of Groton, 
Oenn., at $1.29 per ton. They commenced work in May, and up to this 
date have placed 9,041.35 tons in the main work and in the detached 
piece. 

The work of putting in stone will be continued through the season. 
Ib addition to this work, it is proposed to employ a vessel with hoisting 
apparatus and divers to remove bowlders from the anchorage sheltered 
by the breakwater. 

The funds now available are thought to be sufficient to complete the 
smaller breakwater designed for the business of the island. 

The original survey, upon which estimates were made for this work, 
was made under direction, of Col. D. C. Houston, United States Engineers, 
in 1867. 

A board of engineers was convened under date of February 18,1868, 
to report plans and estimates for this work. Their report was published 
as Senate Mis. Doc. Mo. 81, Fortieth Congress, second session. 

Estimates were made by this board for three "breakwaters; 

First. One for a harbor large enough for a shelter for the largest 
vessels, tbe estimated cost of which was about $3,000,000. 
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Second. A breakwater for a harbor for local purposes, to extend from 
the. shore out 500 feet to “5-foot rock,” to cost $372,000. 

Third. A breakwater for a harbor for local purposes, to extend to a 
point 300 feet beyond “5-foot rock,” to cost $553,798. 

The breakwaters for local purposes, estimated for by this board, were 
to be of riprap-stone, with the outer or seaward slope faced with stone 
of from 2 to 5 tons weight, and to be surmounted by a parapet or wall 
of cut stone above low-water. 

The work of constrnction was commenced in October, 1870, by throw¬ 
ing in riprap-stone. The season’s work demonstrated that, to carry on 
this work cheaply, shelter must be had for vessels engaged on the work. 
This was done by building a timber-crib in the shore-angle of the break¬ 
ing an area about 250 by 300 feet, with au entrance 60 feet 

was dredged to 7 feet depth at mean low-water. 
The rise of the tide being about 3.2 feet, vessels drawing 10 feet can 

water. 

urmounting the' breakwater with j 
as proposed by the Board of Engineers, we have 
height with riprap or quarry stone, thereby effecting 
ing in the cost of the work. 

The present condition of the work is as follows: The main breakwater 
is completed to a point 500 feet beyond the “5-foot rock,” and 1,325 feet 
from the south side of the inner harbor or basin; this it Is proposed to 
extend about 50 feet farther. 

The detached piece was comm 
with the outer end of the main 

The detached piece makes an angle of 15° to the left at a point about 
50 feet from the south end, and an additional 15° at a point 100 feet 
from the south end; from this point it is to be continued in a straight 
line as far as this contract for stone will build it. The present length of 
the detached pier is about 90 feet. It will probably be about 250 feet 
length on completion of this contract. 

The following appropriations have been made for this work : 




to the required 
considerable sav- 




July 1, 1870_ 

March 3, 1871.., 
Jane 10, 1872.,. 
March 3, 1873... 
Juno 23, 1874... 
March 3, 1875... 
August 14, 1876. 

Total. 


an in 


• rn V % m 


m i» 


wi «» iim m 11 m » m m m 


iii in «i ii • <n m •» » « *» 


iii m <sii • • in i* •> «i 


«» <is urn nim 


miii tn m 


m • * m m moil • m » '» won m m « m ms • m m 


mi i«» «i hi 


m «» m « <* «««> m * 


m m m m m 


m m m m » « m m 


» • 


an m » m m «■ • w « m m « «» » 


* » • m m m <• « m m * • m si 


o® H • m m w m • m m m m m m m> m> <m m » • * • m » m 


« • * urn » m » ■ 


hi m> » ffl 9 m m m iw 


• m m m » 


• • m m m m m m 


9 » 


m m m 9 


m m an « • • • • « flu 


i® *, m mw m «••••••••••■« • m m m » » # w m m • • 


» » » « « • #■#(*•# m m m m m m •••••» 


• • * • • • • 


• m m m • mm 


m » m • 


m m <m m 


« m m m m m m m m m m • • m m 


• 9 • m m • m m 


m m m m 


m m m 


$30,000 

75,000 

50,000 

50,000 

20,000 

20,000 

40,000 


$285, 




In justice to the engineering of this work, it should be 
finished, according to the original plan of procuring sufficient shelter 
for the use of the business of the island. More shelter has been secured, 
and at a cost much less than estimated. Like all such works, it will in 
time need repairs, and like all such improvements, too, there will prob- 
a My be a need of exten d in g it, for i t h as becom e lhe resort of numtons 
°f fishing-vessels not connected with the island, and they sometimes 
quite till the harbor. The mackerel-fishermen and menhaden-fishermen 
would at times fill up a harbor of double the present capacity, and it 
will undoubtedly be sought by ordinary coasters, to properly accommo¬ 
date which would require a arbor not less than four or five times the 
present capacity. 

The increase of area for anchorage can probably be doubled or trebled 
i),y removing bowlders and dredging, and as far as the enlargement can 
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be made in this way it is probably cheaper than by extending the break¬ 
water* 

At the close of this season’s work it is proposed to submit a final* re¬ 
port, reviewing the subject in detail, and giving plans and estimates of 
cost of meeting the probable wants of the future. 

Block Island is in the Newport collection-district. Newport is the nearest port of 
entry. The amount of revenue collected during the fiscal year end tug June 30, 1876, 
was |258.20, 

Money statement . 


July 1,.1876, amount available ....... 

Amount appropriated by act approved August 14, 1876 


m m m m 


m m m 


Jnly 1,1877, amount expended during fiscal year 
Jnly 1,1877, outstanding liabilities __.... 


m m m 




• • • • • 


m m m 


$22,447 70 
40,000 00 

13,136 07 



2.447 70 






• • m • »■•••• 


m m • • m m 



PAWCATUCK RIVER, RHODE ISLAND AND CONNECTICUT 


The projected improvement of this river, viz, a channel 75 feet wide 

and 5J feet deep, was completed and reported on in my last annual re¬ 
port, since which time nothing lias been done. The small balance from 
the last# appropriation I have reserved to meet any contingency that# 
might arise from the sinking of a vessel or other obstruction of the 
channel. A history of the improvement of this river is given in Annual 

of the Chief of Engineers, 1876, Part I, pp. 210,211. 



The Pawcatuck River is the dividing line between the Stonington and Providence 
collection-districts. Stonington is the nearest port of entry. The amount of revenue 
collected during the fiscal year ending June 30, 1876, was $1,284 at Stonington, and 
$132,352.57 at Providence. 



statement . 


July 1,1876, amount available 
1,1877, amount expended 


rn m m 


• • m 




fiscal 


« m m m m m T « m m m # 

<■ m 9 * • • • * * » % • 



Jnly 1,1877, a 


111 



®» m m m m • 




101 97 


B 


LITTLE NARRAGANSETT BAY, RHODE ISLAND AND CONNECTICUT. 

Congress, by act, approved March 3,1.875, authorized a survey of this 

bay to be made. This survey was made by me, in accordance with in¬ 
structions dated March 22, 1875, in the. summer of 1875, and reported 
on under date of November 30,-1875. (See Eeport of Chief of Engineers 
for 1876, Part I, pp. 217-221.) The improvement recommended by me 
in this report was a channel 260 feet wide and 7 «| feet deep at mean low- 
water, to be located along the north shore of the bay, to avoid the 
clanger of being filled by shifting sands, ai d to give good sailing-ranges. 
This channel was to be made by dredging. In addition to the dredging 
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Work was commenced on June 19, and continued during the month. 
The complete removal will probably be effected early in July. 

The dredging* on the bars between Hartford and the mouth of the 
river will probably have to be continued through July and August 
There will then be about $5,000 or $6,000 available for this work; an 
amount too small to do much toward completing the improvement at 
the mouth of the river; and it is desirable to reserve it to remove any 
other obstruction which may get into the existing channel, such as 
wrecks or shoals, before Congress intakes additional provisions. 

The case of the Connecticut River is one which should always be 
provided with a contingent fund.. I would urgently recommend the 
granting at once of a sufficient sum to complete the jetties at Saybrook 
Bar. It is not unlikely that the east jetty may have to be extended 
upward to increase the flow of the water between the jetties, and it 
may be necessary to carry a layer of stone across the river to the east 




There seems every reason to believe that the bar at the mouth of the 
Connecticut River, owing to the strong littoral current produced by the 
tides in Long Island Sound, is specially adapted to improvement by 
means of jetties, and that a* depth at meau low-water of 14 feet may be 
secured, when the jetties are completed, by auxiliary works, to throw 
more water between them, if there is not enough as at present designed. 

In the unfinished condition, however, they are of little use. It seems 
to be a case whose public importance justifies a very liberal expenditure, 
and as all of the last appropriation of $20,000 has been needed elsewhere 
on the river and in keeping up repairs here, I have renewed my former 
estimate of $45,000 for Saybrook Bar. 


The Connecticut River below Hartford w in the Mid 
Middletown is the nearest port of entry. 

The amount of money collected there ‘during the fiscal 
was $19,956.14. 

Money statement 


ending 1 June 30, 



July 1, 1876, amount available........ 

Amount appropriated by act approved August 


• m 9 


1876. 


» ODD' <m anon » 


m m » 


list m m IIP II mil 


w III « mil m 




• • * m m » » 


iv «i< vis » i» * m m m m » 


July 1, 1877, amount 

Amount (estimated) 
Amount that can be 



m » i® • m m m 


«» w m ■ m m » m m <| » • • « « « • m « • m m • «tt * 



• A • 



$165 42 
20,000 00 

20,165 42 
9,451 67 

10,713 76 


5t.. .. 45,000 00 

June 30,1879. 45,000 00 


B 13 . 

CONNECTICUT RIVER ABOVE HARTFORD, CONNECTICUT, AND BELOW 

HOLYOKE, MASSACHUSETTS. 

The condition of the river has been such as to require no expenditure 
for improvements during the fiscal year ending June 30, 1877. If any 
shoals or other obstructions should give trouble to such vessels as can 
pass the Enfield Falls during the present year, the available funds will be 
used for their removal, and they are deemed sufficient to meet any such 
contingency. A thorough improvement of the Eufield Falls, as already 
reported, is a necessary preliminary to any increase in the navigable 




APPENDIX B. 


207 


capacity of this river above Hartford. This aloue will cost from $300,* 
000 to $900,000. 

To make a thorough improvement of the river between Hartford and 
Enfield Falls will cost between $2,000,000 and $3,000,000. 

MONEY HERETOFORE APPROPRIATED FOR THIS IMPROVEMENT. 


One-half of amount appropriated for Connecticut River, June 11, 1870. 8 >0,000 

Above Hartford and below Holyoke, March 3, 1871. 20,000 


Above Enfield Falls and below Holyoke, June 10, 1872... 85,000 

Above Hartford and below Enfield Falls, March 3, 1873. 20,000 


Total. £85,000 


Of these, the first was expended upon wing-dams; the second has 
been partly expended upon surveys and dredging; the third has been 
partly expended upon surveys and dredging; the fourth has been partly 
expended upon surveys. 

The amounts appropriated have been wholly inadequate to making 
any thorough river improvement, and so there was means for making 
thorough surveys. As far as needed these surveys have now been 
made. 

In my last annual report upon this work, I stated that it was desirable 
to have the reports made upon surveys of this part of the river during 
the progress of the improvement published in a combined report, with 
the maps and diagrams. It does not seem probable that the money ap¬ 
propriated for this river above Enfield Falls and below Holyoke will be 
needed for improvement, and I suggest that so much as is necessary be 
used in publishing these maps and a full report. The maps have been 
already prepared for photolithographing. 

After this is done, 1 recommend that all the money appropriated for 
the river above Hartford (reserving $5,000 for the shoals between Hart 
ford and Enfield Falls) be, by law, transferred to the improvement of 
the bar at the mouth of the river. 

Connecticut River is in the Middletown collection-district. Middletown is the near¬ 
est port of entry. The amount of revenue collected there during the fiscal year t k nd- 
ing Jane 30, 1876, was $19,956.14. 


Money statement . 


Above Hartford , Connecticut and below Holyoke , Massachusetts . 

Act of March 3, 1871: 

Jaly 1, 1876, amount available. 

Jnly 1, 1877, amount expeuded during fiscal year.... 

July 1, 1877, amount available... 

Above Enfield Falls , Connecticut , and below Holyoke , Massachusetts. 

Act of June 10, 1872: 

9 9 

July 1, 1876, amount available. £10,702 9*2 

July 1, 1877, amount available. 10,702 92 

Above Hartford and below Enfield Falls t Connecticut . 

Act of March 3, 1873: 

July 1, 1876, amount available. *12.272 04 

July 1, 1877, amount available. 12,272 04 

Total available above Hartford July 1,1877. 


Digitized by 


$3,^1 

83 

541 

40 

$3,290 

■ 

43 

w 

$ 10,702 

92 

10,702 

92 

$12,272 
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12,272 

04 
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ANNUAL REPORT OF MAJOR J. W. BARLOW, CORPS OF 
ENGINEERS,FOR THE FISCAL YEAR ENDING JUNE 30, 1877. 

a 

Engineer Office, United States Army, 

Neic London^ Conn., July 11, 1877. 

General : I have the honor to transmit herewith the reports of river 
and harbor works in my charge for the fiscal year ending June 30,1877. 
Very respectfully, your obedient servant, 

J. W. Barlow, 

Major of Engineers, U. S. A . 

Brig. Gen. A. A. Humphreys. 

Chief of Engineers U. 8. A, 



STONINGTON HARBOR, CONNECTICUT. 


No appropriation for the year ending June 30,1877, was made for this 
harbor. 

The project for a breakwater on Warn passe tt Shoal, G83 yards in 
length, recommended by a board of engineers, was approved by the 
Department, and the appropriation of 825,000 made by act of Congress, 
approved March 3, 1875, was expended in building a portion of this 
structure, about 257 yards long. This short length of breakwater covers 
but a limited anchorage; it should be extended at as early a date as 
practicable in order that any real benefit may be derived from the pro¬ 
ject adopted and the money already expended irk the partial execution. 

Au appropriation for the next fiscal year is therefore specially desir¬ 
able. 

Stoniogton Harbor is id the Stonington collection-district. The am omit of revenue 
collected there during the tiscal year ending June 30, 1877, was $1,460.00. 

Following is a list of the several appropriations since the report on 
the survey of 1871: 

March 3,1873, dredging between old breakwater and steamboat dock.... $25,000 00 

June 23, 1874L dredging on Penguin Shoal......... *20, 000 Od 

March 3, 1875, commencement of breakwater at Wampaasett Shoal...... 25,000 OQ 

Original estimate made in June, 1875, for completing the present project. *231,000 00 


COMMERCIAL STATISTICS. 

The following statements have been received from Captain Hubbard, 
collector of the port. 

14 E 
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Statement of vessels entered 


and cleared in this district 

3 to 17 feet . 


ending June 30,1977, wi 


, Xna.be, : ^ 



S team ere entered.. 

Steamers cleared... 

Sail-vessels entered. 

Sail-vessels cleared . 

Sieamers arrived without entry 
Steamers departed without entry 


• • * m 


• « m 9 19 m >9 « 


• # * on m • m * m 


m * « 


314 $75,000 
314 70,000 

11 .. 

fi . 

10 . 

10 .. 


629,41® 
629,416 
1,207 
914 
13, ill 
13,000 


Total...!.‘. 1,286,953 


AiTivals harbor of reftige, coast! og-vc 
Arrivals harbor of refuge, tishermen 


Total 


a* » • » * • » » • 


Steamers arrived with passengers, 87. Tonnage, 80,100. 

Approximate amount of revenue paid into the Treasury from 1870 to 1877, $80,000. 


1,688 


JY umber of v 




, w for gear ending June SO, 1877 




Months, 


July.. 

August- 

September.. 
October.... 

November.. 
December.. 
January.... 

February... 

March...... 

April. 


• m m m m * 






• • • *••••• m • m e m m m • 








smmrnmmmmmrn m m m 




m mmmmrnmwmmmm mmmmmmmmrn mm 




m m m 


Totals 



mm ttmmmmirnmwmm 


» m 9 


Captain Hubbard als< 
to great inconvenience 
heavy weather, to retur 
contemplated improve? 
would find a secure and 
the most easterly poiut 
could be reached in a f« 


833 
360 
wi 
1,361 
2,157 
2,910 
% 502 


states that vessels bound eastward are subji 
and loss of time in being obliged, in case 
. to New London for a harbor; that were t 
grits at’ atonington completed, such vess 
orage 15 miles nearer their destination, and 
if Fisher’s Island Sound, whence the open s 
w moments’ sail. 



Money statement . 

July 1, 1876, amount available... $959 75 

July 1, 1877, amount expended during fiscal year . 915 12 


July 1, 1877, amount avaUable. 


• » « m » » • » « • * m « w Ik • m • 


44 fit 

L x..--a— r.~ 

206,536 60 


Amount (estimated) reqnired’for completion of existing project. 206,536 60 

Amount that can be profitably expended in fiscal year endiug^J une 30,1 879. 50,000 00 


C 2. 

& 

THAMES RIVER. CONNECTICUT 


A petition 
of bars on tl 


citizens of Norwich 
er was transmitted 



w London for the removal 
Department with a letter 

























































APPENDIX C. 


211 



dated February 3, 1877, A personal inspection of tbe localities has 
since been made, which substantially confirms the opinions therein ex¬ 
pressed. Shoals were found to obstruct the 11-foot, channel completed 
in 1873, to the following extent; 

From Perch Rock to Bushnell’s Reef, a distance of about 800 feet, the 
depth is 9 to 10£ feet. Between piers H and G, 8£ to 10 feet; above 
pier I), 9 feet., Near tbe stove-foundery, just below Norwich, the channel 
has become much narrowed by a shoal which has made out from the 
position of the Middle Ground, seriously impeding the movement of 
steamers while rounding to, to reach their wharf. 

The Middle Ground, dredged to 9 feet depth, has now in places a depth 

of but 6 feet at mean low.-water. Without making an instrumental 

survey, the amount of material necessary to be removed to restore 

dimensions origi 
degree of accuracy 

am convinced that the removal of these recent obstruc 
tions is greatly needed. It mi 

work with a less snm than was recommended in my letter 
3, to be applied after making an instrumental examination of thelshoals 

to those points where most needed. A satisfactory report could tlien be 
made, based upon the information derived from the survey and the first 
season’s work. The survey should cost: not to exceed $300. For this 
purpose and to commence dredging an appropriation of $0,000 is 
recommended. 

The following sums have been appropriated for the improvement of 
ibis river: 











Expended in the construction of piers or wing-dams: 
1836 .. 
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1838 .. 

Expends! in dredging channel 100 to 200 feet wide and 11 feet 
mean low-water: 

1366-*67 
1871 ... 

1872.. . 


110,000 00 
20,000 00 
10,000 oo 
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15,000 00 
10,000 00 
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General Government and 

piers 
view 


The plan at first 

years 

pose of contracting 
scour by the increased current 
was expended. These piers do not seem to have had the desired effect, 
and in 1866 dredging was began and continued through several seasons, 
closing in 1873. The channel then obtained was considered sufficient 
for the traffic of the river. The dimensions then given it is now desir¬ 
able to restore. Norwich is at the head of navigation on this river. 

The following statement has been received, showing the amount of 
freight, &c., which arrived by river during the year ending June 30, 
1877: 

Coal iron, and Mind, 200 000 tons, more or less. 

Brick and lime, 2,000 tons, more or less. 

Lumber, 18 to 25 cargoes, 4,000 tons, more or less. 

Vessels average 300 tons burthen. 

Draught* of water, 8 to 11 feet. 

West India cargoes lighter at New London. There is a daily line of steamers carry¬ 
ing passengers and freight to New York, and a weekly freight-propeller. 
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New London, at the mouth of the Thames, is a port of entry, where the following 
collections were made during the last fiscal year; 

Dulles on imports..... $55,908 59 coin. 

Tonnage-dues.... 637 50 currency. 

Hospital-dues .... 1,838 29 currency, 

Light-boat-inspecto fa fees....... S, 886 II0 currency. 

Total........ 62,270 48 

Forts Trumbull and Griswold are located near the mouth of this river, anil also the 
New London light-house. 


c 3 


NEW HAVEN HARBOR, CONNECTICUT, 


During 









fiscal year ending June 30, 1876, 43,606 
been removed in widening the channel between Long 
Belle Dock ; the contract was then about half completed. 
Upon the approval of my recommendation the time for completing this 
contract was extended three months. From July 1, to the close of 
the work on the 26th of August, 1876, there was removed from the south 
side of the channel 45,725 cubic yards of sand, mnd, and shells, making 
a total during the season of 89,331 cubic yards, and giving a channel 
415 feet wide and 13 feet deep at mean low-water. In my annual report 
for the fiscal year endiug June 30,1876, reference is made to a letter 
dated January 25, 1875, and printed in Appendix Z of the annual report 
of the Chief of Engineers for 1875, which contains estimates for ’widen¬ 
ing and deepening the main channel and for a breakwater near the 
entrance to the harbor, and to these I would now respectfully refer, re* 
newing my recommendation therein contained. Should it not be con¬ 
sidered expedient to enter at this time upon a project involving so large 
an expenditure, I would respectfully submit that so far as this project 
pertains to widening and deepening the main channel, any sum expended 
in dredging would accord with the project, and at the same time give 
immediate relief to the shipping interests 

The channel between Fort Hale and Steamboat wbart watch is now 
but 200 feet wide, does not afford sufficient space for convenient naviga- 

au appropriation 

be asked to widen this part of the channel to 400 feet, with a depth of 
16 feet at mean low-water. The channel above Long Wharf having been 
widened last year, a continuous harbor of not less than 400 feet in width 
would then be obtained. It is estimated that $40,000 would suffice at 
the present low prices for dredging, to accomplish the above improve¬ 
ment, and this sum could be profitably expended during the ensuing 
year. 

LUDDINGTON ROCK. 

In my annual report for the year ending June 30, 1876, it was shown 
that there yet remained 294 cubic yards of sand, loose stone, and rock, 
to be removed before the required depth (16 feet) could be attained. 
This the contractor had repeatedly expressed Ms intention of removing, 
but subsequently declining to have anything more to do with the matter, 
nothing has since been done. 

New Haven is the port of entry of the collection-district of New Haven. 
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The following statement showing the transactions at the port of New 
Haven has been received from the collector of customs: 


Collections: 

ies on imports. $365,081 10 


Tonnage-tax. 1,974 

Hospital-tax. 2,213 93 

Miscellaneous receipts. 4,127 70 


373,306 73 


Number of foreign vessels arrived from foreign ports. 26 

Cleared for foreign ports. - • 

m m • • % gtl £* • - J * W- 


II 


Cleared for foreign porta. 1 




daring the fiscal year ending Jnne 30, 1877. 6, 42*2 

Draught of water from 7 feet to 12 feet. 

Total tonnage. 1,397,7u0 

Estimated value of cargoes.$100, 900,000 


It 


daring the year. 4,300 


The followin 
of New Haven 



amounts have been appropriated for the improvement 
arbor since 1806: 

Jnly 11,1670—Work on Middle Rook and beginning at 13 foot channel, 200 
feet wide, from Fort Hale to Long Wharf, and 100 feet wide to Belle 

Dock. 

March 3,1871—Completing the above channel and working on Luddington 

Rock. 

Jane 10, 1872—Beginning channel 200 feet wide, 16 feet deep, from Fort 

Hale to light-honse. 

Removal of Luddington Rock. 

March 3, 1873—Completing channel from Fort Hale to light-house, and 

from Lo 


widening channel froi 


ng Wharf to Belle Dock 


March 3, 1875—Widening to 400-foot channel fro 
Dock. 


Long Wharf to Belle 


Money statement 

Jaly 1, 1676, amount available. $11,637 34 

Jaly 1, 1877, amount expended daring fiscal year. 

July 1,1877, amount available. 



000 

00 

40, 

000 

00 

20, 

• 

01M) 

00 

15, 

000 

UO 

25, 

000 

00 

10, 

000 

O0 

$u 

697 

34 

% 

085 

21 

2, 

612 

13 


Amount that can be profitably expended in fiscal year eudiug Juue 30,1679. 40, 000 00 


C 4 . 

MILFORD HARBOR, CONNECTICUT. 


At the close of the fiscal year ending June 30,1876, the contractor for 
dredging in this harbor had removed 18,799 cubic yards of material. 

A two months extension of the contract was granted, and work con¬ 
tinued until July 29, when 5,433 cubic yards in addition had been re¬ 
moved, making a total of 24,232 cubic yards. The dredged channel was 
made 75 feet wide, from the 4-foot curve at the mouth of the harbor to a 
point about 800 feet above the long jetty, or 300 feet below W. Merwin's 
dock. The dredging should be continued until a channel 50 feet wide 
and 4 feet deep at mean low-water has been made to the town dock, a 
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distance of about a ball'mile from the head of last season’s work, and 
would require the removal of about 45,000 cubic yards, at ail estimated 
cost of 20 cents per cubic yard, or 89,000 for the work, including con¬ 
tingencies and superintendence. 

The long; jetty at the mouth of Indian River was nearly completed at 
the close of the last fiscal year; 3,698 tons of stone were used in the 
work up to that time. During the month of July, 1876, 400 tone of 
stone were placed in position, and the wall completed with the excep¬ 
tion of about 125 feet of coping. The amount of stone required to com¬ 
plete the work is aboat 65 tons, at an estimated cost of $3 per ton. 
This jetty has received no material injury during the winter. A few 
stones have been dislodged where the coping is lacking, but these can 
be replaced at a trifling expense. 

An inspection of the dredged channel was made in April, 1 
the following result: 

winter a new bar, with a depth varying from 6 to 18 inches, 
has formed across the dredged chanuel at a poiut about 200 feet above 
the long jetty. This bar is caused by the bringing down of material 
loosened by and made subject to the action of the current of Indian 
River, which joins the Wopowaug at nearly a right angle. The effect 
has been to deepen the Indian River channel some distance back from 
its junction with the Wopowang, the material washed out being carried 
into the latter. This material, mostly gravel, cannot be carried away by 
the weaker current of the Wopowang. 

It may appear singular that the combined currents of the two streams 
should have less scouring effect than the Indian River branch, but this 
is owing to the considerable fall of the latter before reaching the 

the new depth of the channel dredged below its 





j 





The formation of this bar is not regarded as a serious matter, anil it is 
believed that if it should now be removed there is little probability of 

its forming again. 

The channel has maintained its depth below the long jetty, as was 
anticipated; the jetties at Welch’s Bluff are fulfilling all that was ex¬ 
pected of them, preventing erosion of the bauks and arresting the move¬ 
ment of sand to the westward. Upon an inspection of the jetties it was 
found that the ice and severe storms of the past winter had seriously 

them. The outer ends were leveled, some of the large stone, 
from 1 to 2 tons each, being thrown a distance of 10 or 12 feet, 
while the inner ends, being protected by the sand and drift which had 
in the angles formed by the jetties with the beach, were 






The only sure protection for this work would be to build a breakwater 
of heavy riprap-stone from Welch’s Point to deep water. This would not 
only preserve the dredged channel, and with the assistance of the jetties 
protect the banks from erosion, but would afford a harbor of refuge for 
the many vessels passing up aud down Long Island Sound, and a secure 
pi ace I: o r v e ssel s t o 1 i e, bou n d t o De r by, B it r ra in gb a no , < * Sb el ton, w bile 

waitiug for high-water to cross the bar at the mouth of the Housato&i© 
River. 

In 187!,?, General Warren made an estimate for a breakwater from 
Welch’s Poiut, to contain 24,290 tons of riprap-granite, in pieces of a 
ton and upward in weight, to have a triangular cross-section sloping 
45° each side, to rise 9 feet above mean low-w ater, and to extend to tbe 
curve of 15 feet depth, being 890 feet loug, at an estimated cost at that 
time of 867,000. The work could now be built for about 845,000, aud 
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I respectfully renew previous recommendations respecting its expe¬ 
diency. 

Tie following amounts have been appropriated by Congress and 
expended on the improvement of Milford Harbor: 

Job® 23,1874.. 

March 3, 1875 . 


m m m m 


mum 


$5,000 00 
13,000 00 


Original estimates for this harbor, made in 1872, are 


For breakwater at Welch’s Point. -.. 

Jetties at Welch’s Bluff.. 

Long jetty aud dredging... 


m m m <m 


* |p m m m m m m m m mm 


• m • • 


m m m m m m m m m m m m m * • • • 


• • mm 


m m m m m • 


• • 


• I • •• • m ®* m 


m m m m « 


m m m m m 


$67,000 00 
5,000 00 
3,000 00 


86,000 00 


1&6, additional estimate for continuing dredging........ 8,000 00 

Milford is m the New Haven collection district, New Haven being the nearest port 
of entry. The amount of revenue collected there during the fiscal year ending June 
30,1877, was $373,396.73. 


The following number of vessels are 
daring the year ending June 30,1877 

Number of vessels, 90; draught, 4 to 8 feet; 
Number of steam.vessels arrived, 40. 




cargoes 


cargoes, $50,000. 


A great number of vessels are employed continually in the oyster and 

oil trade, which are not included in the above; also,since the improve. 

ments have begun, the harbor has afforded shelter ior a very large 
number of vessels. 

statement 




July 1,1876, amount 
July 1, 1877, amount expended during fiscal year 



,706 65 
4,260 81 


July 1,1877, amount available 


m 


SB 


• *» 


Amount (estimated) required for completion of existing project........... 64,000 00 

Amount that can be profitably expended in fiscal year ending June 30, 1879. 25, Q<00 00 


C 5 


« 


HOUSATONIC RIVER, CONNECTICUT 


of $5 









March 3.18 
sent 

It was deemed most expedient to expend this money in 
After obtaining prices from various dredge-owners, a dredge and tug 
with the necessary scows, suitable for doing the work, was hired of Mr. 
Morris F. Brainard, of Albany, N. Y., for $6 per hour, actual working 
time. Work was begun June, 1876, on the shoal formed during the 
winter and spring above and below Drew’s Rock, and continued until 
Aogust 16,1876. During this time 21,682 cubic yards of sand were re¬ 
moved, making the dredged channel 60 to 80 feet wide and 7 feet deep 
at mean low-water above the rock, and of an average width of 40 
feet and depth of 7 feet below the rock. The cost; of removing the mate¬ 
rial was about 16$ cents per cubic yard. No examination has been made 
of this shoal since the close of the work, but if it should be found after 
an examination that the channel has tilled, it is respectfully recom¬ 
mended that the rock and jetty be removed. 
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The jetty at Drew’s Rock was built in 1S72, at a cost of about #725. 

By building it the greater expense of removing the rock, estimated at 
$6,285, was avoided, and it was thought that the advantages to naviga¬ 
tion would be practically the same. This, however, has not proved to In 
the case. The strong current of the ebb-tide in times of freshet sweeping 
round the end of the jetty, has cut a deep hole. After passing it, the 
velocity slackens, and, by reason of the increased flowage area, the mate¬ 
rial which has been held in suspension and carried along by the current 
is deposited and a bar formed. 

Mr. Henry Harding, assistant engineer, in making a report to General 
Warren, under elate of J.annary 1, 1872, on a survey looking to the re¬ 

moval of the rock, estimated the amount necessary to be removed to 
give a depth of 7 feet at mean low-water as 419 cubic yards. The 
amount of stone used in the construction of the jetty was 4116.3 cubic 
yards, at $1.70 per cubic yard. The rock in place could be removed at 
a cost not to exceed $10 per cubic yard, and the riprap composing the 
jetty at a cost not exceeding 50 ceuts per yard, by using a grapple- 
dredge. 

During the past winter, the bar at the mouth of the river has filled so 
that at the present time there is 12 inches less water than a year ago. 

No appropriation was made for the fiscal^ear ending June 30, 1877. 
An appropriation of $5,000 is respectfully recommended for the next fis¬ 
cal year to remove deposits likely’ to have formed during the winter and 
spring freshets. 

Hoyaatonic River is the dividing line between New Haven and Fairfield collection 
districts. The amount of revenue collected daring the year ending June 30,1877, was, 
at Bridgeport, the nearest port of entry, $2,956.16. 


The following is a report of shipping 
le fiscal year ending June 30, 1877. 
During this period there arrived— 






Derby, Conn. 



No, of barees and 
veaatJ*. 

i 

i 

Cargoes. 

Quantity. 

1 

Value. 

i 

l|,l 1, # «• * lion- i». m m » '» m m m » m • * • • ■ » j 

C.oal • • » .. » • # • • »' * » * «' ■> • » • » * IIP * * Ipi m * # ■> m •' « m • m> m • m » » • » • tOU® • • 

13,688 

| 

176,000 


»«• • • « 


• *•••*» 


• • • • « m 


* * « » 


m m • « • » 


8 small 



Total 


• * * » * » • • • « • ♦ a » w * • * 


• * * » 


«t at an « m at m • m *••••* 


• m m • m m # • • « ■ a ® 


m m m <m 


Iron ...... 

Sand...... 

Ashes .... 

Bricks .... 

Lumber.. 
Shelia — 
Blue-stone 


at at at a> at • • * 


» on# • m • m 


*••••*«»•■ it. at at m w ■ m 


a m m • * » 




mm * * • <• *» 


• • » » <» • • 


• • » » • at » • m m m • 


• • • » » » • 


• * » •««««* » m m 


* . » * it « » » * » » ■ » 4 > a «iiii • «» * » ai 4 > at 


M 


• - I 


• «■ • • • 


*» * » * 


988 

888 

825 

•4*25 


*«m • tt • • a * • «•••••• ••••••••» 


» in*®® • ••*»••••••» m » « an 


44,000 
700 
Sill 
2,400 
3, II® 
175 




m « n «,«,««« *•»« ™> »* «t«tait»eaata»a*tB * a • at <• • • * « » » m « « ®i 


500 
HO, 4* 


The following appropriations have beeu made for improvements on 
is river; 

l^fitrcli 11C71........................................................... 000 00 

t!une 10.1872.............. ........ .... ...... .................... ...... Ifij000 00 

March 3,1873...................... ...... ................ .............. 10,000 00 

June 23,1874. 10,000 00 

March 3,1875 . 5,000 00 

Estimates for the improvement of this river have been made from 
year to year, with the object of removing bars formed by the winter and 
spring freshets. 


• at m m 


• • • • • • up • p • • • • • • • 


m m m m m m> 


m m * • 


m m <m 


m m m m 


m m m m m, 


mum 


• • • «# • • • 


m m m m » m • m m • 


m mm 


m m * • 


* • • • » • • 


• » 


mm #••••• 
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Money statement. 

July 1,1876, amount available.-.* - - $4 , 460 11 

July 1,1877, amount expended during decal year... 4, 44*2 38 

July 1,1877, amount available. 17 73 

• _ - _ 


Amount that can be profitably expended in fiacal year ending June 30,1870. 5. moo 00 


« 


C 6. 


BRIDGEPORT HARBOR, CONNECTICUT. 


No work was done at this harbor during the last fiscal year. 

By act of Congress, approved August 14, 1876, $ 10,000 was appro¬ 
priated for the improvement of the harbor at Bridgeport, Coon., but no 
authority to expend this amount was granted until April 27, 1877, 

Bids for dredging were opened June 21, 1877, and the contract 
awarded to Messrs. H. NT. and A. J. Beardsley, at 8J cents per cubic 
yard, the work to be doue between the steamboat wharf ami tbe wagon- 
bridge. It is hoped that the project for widening the 12 foot channel 
on the outer and inner bars to 300 feet will be continued, and for this 
purpose $20,000 could be profitably expended during the next fiscal 
year. 

Following is a statement of the amounts appropriated for Bridgeport 
Harbor: 


March 3,1871.. 
June 10,1872.. 
March 3,1873.. 
June 23,1874.. 
March 3,1875.. 
August 14,1876 


*20, ono Of* 

40,000 00 
30.000 00 
20,000 00 
15,000 00 
10,000 00 


The original estimate made in 1871 for improving this harbor pro 
vided for an expenditure of $106,000, to be devoted to the construction 
of a breakwater, and to dredging a channel 200 feet wide and 14 feet 
deep at mean low-water. A riprap breakwater was commenced with 
the appropriation for 1871, and continued the following year. It was 
carried to a length of 1,380 feet. 

Subsequent appropriations were applied to dredging, first making 
the channel 300 feet wide and 9 feet deep at low water; afterward in¬ 
creasing the depth to 12 feet over a channel 100 feet wide. 


Bridgeport is the port of entry of the Fairfield collection-district. The amount of 
revenue collected at Bridgeport lor the fiscal year ending June 30,1877, was as follows: 

For duties on imports ... f 1 , 248 54 

For tonnage tax.... 82 50 

For marine-hospital tax. 1,635 12 


Total 


2,966 16 


Number of foreign vessels arrived from foreign ports.. 18 

Number of foreign vessels cleared for foreign ports... 19 

Number of American vessels arrived from toreign ports...- 2 

Number of American vessels cleared for foreign ports...........None, 

Total arrivals... -.......... 20 

Total cleared.. . - - * - * 19 
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The following" approximate statement of the arrivals and departures 
has been received from the collector of the port: 


Tomuffc 

Steamers...... ......................................... 750 550,194 

Brigs..............................................._....... 8 1,424 

Schooners ................._................................ 700 87,500 


Sloops...................................... 525 10,300 

Barges.............. 75 13,125 

Canal-boats........... 500 75,000 


Total arrivals... 
Total departures 


mm mm mm 

m m> m <* m m 


m • 

• m 


m mm mm • • • • • * • • • • mm mm 

mm m m m • m m m m mm m m m m m m • 


2,558 
2,558 


746,743 
746,743 


Arrivals and departures.... 


• ••• •• •• 
* 


• • m 


ft, 116 1,493,486 


July 1,1876, amount available 
Amount appropriated by act a 



m m 

m m 


$54 65 

10,000 00 



» m m m » • • * «> 


10,054 85 
167 90 



Amount (estimated) required for completion of existing project.. 40,000 00 

Amount that can be profitably expended in fisoal year ending June 30,1879. 20,000 00 


C 7. 

SOUTHPORT HARBOR, CONNECTICUT. 


By act of Congress approved August 14, 1876, $5,000 was appropri¬ 
ated,for the improvement of the harbor at Southport, Conn. 

It is proposed to expend this money in repairing the breakwater at a 
few points where disintegration of the old wall has occurred, to repair 
the walls of the dike, and fill the space between them where the mate¬ 
rial has been washed out. This can be done by days’ labor to better 
advantage than by contract. 

Southport Harbor is in the Fairfield district, of which Bridgeport is the port of 
entry. The amount of revenue collected there during the fiscal year ending June 30, 
1877, was $2,966.16. 


The fol 





March 3, 1 
August 14, 


• mm 


• • • 


• • • • • 


• t • 


• t> • 


(!!»*»* • 


• • * * • • • 


• «••••• **»'«»** »•«*»« 

• m m m m m m m m m • m m m m «*> 



$5,000 00 
5,000 00 


The only estimates made for improving this harbor since the work 
don© in 1838 have been for repairs upon the breakwater and dike and 
for increasing the channel depth from 2 feet to 4 feet at mean low-water. 

The repairs will be completed with the money already appropriated; 
$80,1116 being still required for dredging. This sum could be profita¬ 
bly expended during one working season. 


COMMERCIAL STATISTICS. 

The following statistics have been received from Mr. John 13. Perry, 
under date of July 28,1877 : 

There are 11 sailing-vessels and one steam-tug owned either in whole or in part in this 
place. Of the sailing-vessels, from 2 to 4 run weekly, carrying freight to and from 
New York. The others are engaged in the coasting-trade. 
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Oar vessels range from 7 feet 8 inches to 11 feet draught, and registet an avftrnuv of 
150 tons burden. The cargoes of our regular weekly boats average each trip. 

About 3,500 tons of coal are brought here annually, besides brick, lumber, and 
manure. 

Owing to its poor channel and the absence of a light, onr harbor has been used but 
little as a harbor of refuge. It remains open iu winter when all otht i* from New 
York to New London are closed, and, with good facilities for transportat ion, then* is 
no reason why we should not become a thriving manufacturing village. 


Money statement. 

July 1,1876, amount available.. $383 09 

Amount appropriated by act approved August 14, 1876. .. 5, (J00 00 

5,3*3 09 

July 1,1877, amount expended during fiscal year.. 320 Oh 

July 1,1877, amount available..— 5,063 03 

Amount (estimated) required for completion of existing project... . 8,000 00 


Amount that can be profitably expended in fiscal year ending June 30, 1-79 U00 00 


C 8. 

NORWALK RIVER, CONNECTICUT. 

t 

So work was clone on the improvement of the river during tl»e fisoitl 
year ending June 30, 1877, and no appropriation made since the act of 
Congress approved March 3, 1875. 

In my last annual report an estimate was presented for completing 
the improvement at an expenditure of about $30,000. I would respect¬ 
fully renew the recommendation then made that this sum be appropri¬ 
ated to complete the work. 

Norwalk is in the Fairfield collection-district, and Bridgeport is the nearest port of 
entry. The amount of revenue collected there during the fiscal year ending June 30, 
1877, was $2,966.16. 

The following appropriations have been made for this harbor: 


June 10,1872. *10,000 

March 3, 1873.10,000 

June 23,1874 . 10,000 

March 3,1875 . 7,000 


An estimate of $34,000 was made ill 1871 for completing a channel 
100 feet wide and 6 feet deep at mean low-water, at 20 cents per cubic 
yaid. 

The cost of doing this work proving considerably greater than was 
estimated, the desired channel has not yet been attaiued. As was ex¬ 
hibited in the last annual report, an additional snm of $30,000 will be 
needed to carry out the original project; of this sura, $15,000 could be 
sdvautageously expended during the ensuing fiscal year. 


Money statement . 


July 1,1876, amount available.. £190 62 

July 1 , lc77, amount expended during fiscal year... 190 62 


Amount (estimated) required for completion of existing project.. 30, Ouu 0i> 

Amount that can be profitably expended in fiscal year euding June 30, 1879.. 15,066 on 
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C 9 . 


PORT JEFFERSON HARBOR, LONG ISLAND, NEW YORK. 

At the close of the last fiscal year, work on the west jetty was in 
progress, the contractor, Mr. F. 1or , Smith, having placed in the work 
3,192 tons of stone. His contract was extended 10 days, iu which time 
741 tons of riprap were added, exhausting the allotment for the work, 
and carrying the structure to a length of 475 feet, and height of 4 feet 
above mean high-water. This jetty was well built, and has proved its 
value in arresting a large amouut of sand and gravel upon its western 
side, and also in the effect of confining the tidal currents, by which the 
middle ground has been nearly removed. As recommended iu my last 
annual report, this jetty should be extended about 600 feet farther; 

and the eastern jetty carried out correspondingly, it is 
satisfactory depth of channel over this bar, when once 





An appropriation of $6,000 for the improvement of this harbor was 
made by act of Congress approved August 14, 1876, but authority to 
expend the same was suspended by direction of the Secretary of War 
until the present season. In March, 1877,1 made a careful examination 
of the harbor, submitting a report and project with regard to repairing 
and extending the east jetty, which was approved. In accordance with 
this project proposals were invited for doing the work. 

The bids were opened on the 24th of May, 1877, and the contract sub¬ 
sequently awarded to Messrs. Ingerson and Mol thorp, the lowest bidders, 
at $03 per ton of granite placed in the 

It is also proposed, during the season, to make a cutting across the 
bar, perhaps 50 feet in width, with a view to ascertain definitely the 
character of the material of which the bar is formed, the difficulties 
to be encountered from the force of the tidal currents, and the stability 
of the opening, now that the jetties are so well advanced as to afford 
protection. 

No dredging has ever been done on this bar, but a contract was last 

with Mr. Sidney F. Shelbourne to excavate a channel there, at 
27 cents per cubic yard. 

atedly 

and the 1 llowiucr soriner. the contractor signally 

scow-load and then aban 








I have previou 

improvements at »u canj uaj• 

The great capacity of this harbor, and its complete shelter, render it 
exceedingly available as a harbor of refuge for the south side of Long 
Island Sonnd, and it needs but the appropriation of a moderate sum, in 
addition to that already expended, to open the entrance so that access 
may be had by all vessels requiring its protection. 

The surveyor of the port reports that— 

There are abont 170 vessels belonging to this port, all of which visit here an average 
of throe times a year; their aggregate tonnage amounts to nearly 16,000 tons. 

During the year ending June 30, 1877, there were built here 7 vessels, with a total 
tonnage of 1,757 tons, and there are now 5 vessels upon the stocks, whose tonnage will 
aggregate 1,300 or 1,400 tons. 


The following estimates are presented 
are rather lower than those previously ; 
for labor and material: 


for completing the works, and 
nade, owing to reduced prices 
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Extension of east breakwater to 9-foot curve, 8,000 tons of riprap, at $1.50 

per ton. $12,000 00 

Extension of west breakwater 600 feet, 7,000 tons riprap, at $1.50 per ton.. 10,500 00 

Dredging channel 100 feet wide and S feet deep, requiring excavation of 

25,000 cubic yards, at 30 cents.*. 7,500 00 

Contingencies and supervision... 4,000 00 


Total ... 34,000 00 


Of this sam $20,000 could be profitably expended during the next 
fiscal year. 

The following amounts have been appropriated for this harbor: 


March 3, 1871.. 
Jane 10,1872... 
March 3,1875.. 
August 14, 1876 


$15,000 00 
15,000 00 
15,000 Of) 
6,000 00 


The original plans, proposed by General Warren in 1871, contem¬ 
plated the construction of a far more elaborate breakwater at the east 
side of the harbor than has been built. This work was designed to 
contain over 10,000 cubic yards of stone, including a top wall ot dimen¬ 
sion stone, and was estimated to cost $150,000. The work has been 
commenced upon a much cheaper plan, viz, rough riprap of triangular 
cross-section. By using care in placing the stones compactly, it is 
hoped that a breakwater built in this manner will answer the purposes 
intended as well as the more costly structure at first contemplated. 


Money statement . 


July 1,1876, amount available. $11,006 23 

Amount appropriated by act approved August 14, 1876 . 6,000 00 


July 1, 1877, amount expended during fiscal year 


17,006 23 
5,744 50 


July 1,1877, amount available 


11,261 64 


Amount (estimated) required for completion of existing project. 

Amount that can be profitably expended iu fiscal year ending June 30,1879. 


34,000 00 
20,000 00 


* 


PROJECT FOR REPAIRING AND EXTENDING THE EAST .JETTV. 


Engineer Office, United States Army, 

Stw London , Conn., March 31, 1877. 

General: I have the honor to transmit tbe following report and recommendations 
with regard to the harbor of Port Jefferson, Long Island, as the result of a recent ex¬ 
amination of tbe works designed to improve tbe channel over the bar at the mouth of 
the harbor. 

The ietty constructed at the east side of the entrance in 1872 and 1873, for the pur¬ 
pose of arresting the movement of sand and gravel along the beach from Mount Misery, 
does not yet entirely fulfill the object for which it was intended. Its length 1.950 
feet; less than 700 feet are now visible, the remainder having been buried iu sand. 

Although a vast quantity of material has been arrested and retained iu tbe vicinity 
of the jetty, a large proportion has gone to the west side. This is because the jetty 
was not extended far enough seaward, was not sufficiently compact, and was not built 
high enough, particularly at the shore end. These defects were doubtless owing to tbe 
limited amount of money applicable to the work, the endeavor being to cover as much 
space as possible, and effect the most good with the means at hand. 

Owing to the present inadequate condition of this jetty, the proportion of material 
deposited to the west side or beyond it, where it is desired to make the channel, is 
greater than that arrested on the east side. Any increase of depth over the bar can 
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be permanent only wiien the deposit of gravel, sand, and stones west of this jetty shall 
have been prevented. 

My recent examination confirms what previous observation led me to believe, viz, 
that this material finds its way from Mount Misery around the end of tine jetty 
through its interstices and over its shore end. Between 300 and 400 linear feet of the 
original structure have become buried by the accumulations of sand, &o., and during 
the concurrence of high tides and northeast storms large quantities of material are 
carried over this newly-made beach and dropped in the channel beyond. The stones 
of the work-have perhaps been undermined and settled; at all events, this part of the 
jetty is so low that it does not afford the necessary obstacle to the passage of sand, and 
gravel under the conditions above mentioned. 

To remedy this defect, a post and plank fence 200 feet in length was constructed ii^ 
the fall of 1875. Storms have since demolished about one-half of it; the remainder, in 
good condition, is banked with sand and will probably remain. 

The space between the breakwater and this fence should be occupied by a stone wall 
of medium size riprap, and a continuation of the fence carried up to the crest of the 
beach. 

Tbe breakwater at its shore end should be raised, and the whole length chinked with 
small riprap to prevent, as nearly as possible, the passage of sand and gravel through 
it. The length of the breakwater seaward should also be increased some 400 feet to 
tbe 9-foot curve, in accordance with the original design. 

The west side jetty, built last year, has already arrested a large quantity of material 
west of its position, and has so modified the direction of the current as to cause the 
almost entire removal of the middle ground, which was heretofore a dangerous ob¬ 
struction. 

The bar itself, or ledge, as it is technically called, has been bnt little affected, owing 
to the heavy nature of the material of which It is composed. 

1 inclose herewith a tracing showing plan of tbe harbor's entrance, as it appeared at 
the close of work iu July, 1876. Upon its margin I have drawn an approximate section 
upon the line of the east jetty, at its shore end, to exhibit the present condition at that 
place. 

In view of the importance of preserving the channel from further deterioration by 
the accumulation of material west of the east jetty, I urgently recommend that the 
appropriation made last year for this work, together with the balance remaining from 
a previous appropriation, be immediately applied, and that an additional sum of $20,000 
be naked for. 

These amounts should be applied, first to the thorough repair of the east jetty, and a 
small Bum should be expended iu breaking a narrow passage through the “ ledge,” to 
enable the current to take hold of the loosened material and scour out a channel that 


rove of sufficient magnitude to require no further dredging 
I am, general, very respectfully, your obedient secant, 





n. A. A. Humphreys, 
Chief of Engineers U. 



J. W. Barlow, 
f Engineers t U. S. 
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ANNUAL REPORT UPON THE WORKS IN CHARGE OF LIKU- 
TENANT-COLONEL JOHN NEWTON, CORPS OF ENGINEERS, 
FOR THE FISCAL YEAR ENDING JUNE 30, 1877. BY CAP¬ 
TAIN JAMES MERCUR, CORPS OF ENGINEERS, TEMPORA¬ 
RILY IN CHARGE. 


United States Engineer Office, 

Netc York , July 14, 1877. 

General: I have the honor to transmit herewith the annual reports 
upon the river and harbor works temporarily under my charge, for the 
fiscal year ending June 30,1877. 

Very respectfully, your obedient servaut, 

James Mercur, 

Captain of Engineer*. 

Brig. Gen. A. A. Humphreys, 

Chief of Engineers C. S. A. 


D i. 


IMPROVING HUDSON RIVER, NEW YORK. 

Lieut. J. H. Willard, Corps of Engineers, stationed at Albany, N. V., 
has remained in superintendence of these works. 

The following extracts made from his report will give a correct idea 
of the work done during the year: 


SURVEYS. 

The last fiscal year closed with the survey from Port Schuyler to Bath. July - a rc- 
sarrey was made ou the Overslaugh to test the work of dredging, in May and June, 
July 20 a survey was made from the State Dam at Troy to Cheney’s Dock, The 
party was then reduced, aud no more work was done in the field till November, No¬ 
vember 3 to 9 resurveys were made to New Baltimore, the Overslaugh, and the new 
channel below the dam, when the season closed. 

I commenced work this spring much earlier than usual on account of the quiet 
breaking up and the slight freshets. A reconnaissance was made in March, and April 3 
a party was organized and took the field under Mr. R. H. Talcott. We have surveys*! 
and platted the river from New Baltimore to Cedar Hill, from Van Wies Point to (Jnyler’s 
Bar, and from Port Schuyler to Bath, Re-examinations are now making at New Bal¬ 
timore and Mull’s Cross-over, where dredging has been going ou. 

. The surveys embraced the district of shoal-water at New Baltimore, Coeyraan’s, 
Mali’s, Castleton, Cedar Hill, Van Wies, Lower Overslaugh, Old State Wing-dam, 
Upper Overslaugh, Cuyler’s Bar, Bath, Kellogg’s Shoal, Fish-house Shoals, Round 
Shoals, Covell’s Folly, Van Buren’s and Washington Bars. Special examinations were 
made of rocks at New Baltimore and in the West Channel at Mull’s. Work during the 
present season will consist of triangulatiou and filling in with plane-table, in exam¬ 
inations of the districts dredged by the 8tate, in borings for rock, aud iu assisting in 
preparing the maps for the commission on pier and bulkhead lines. 

The amount of work is summarized as follows: 


Length of river surveyed- 

Length of tines of soundings 
If umber of lines of soundings 
Humber of somadiugs. 



Jalyl to Novem¬ 
ber 9,1876. 

April 3 to June 
30,1877. 

miles.. 

SI 

171 

miles.. 

14l 

133! 


121 

713 


2,007 

10,958 


Digitized by 


Total. 


19 *. 

147£ 

834 
IS, 905 
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The expenditures on account of surveys to Juno 30, wore; Salaries aid wages, 
$5,921.33; steam hire and transportation, $415.50; expenses of tide-gauges, f 159.29, 
Total, $6,496.11. 

For -examination of Mud Shoal, Jersey City, charged to this appropriation, $249.87. 
The estimate for the years 1878-1879 is $8,000. 


SEW WORK. 


Owing to the state of the appropriation no work was undertaken till late in the fall 

of 1876. ’ Proposals for about 3,000 feet of full.dike were received October 18, and the 

long.projected dike on the Overslaugh was commenced October 31. One thousand feet 

were ill n ished, accept ed, and a partial pay meu t of 75 per can t.was made December 14, 

1876. 

A cross-dike 424 feet long, to connect the new work with the east shore, was built by 
day’s labor, and cost, including stone filling, $969.90. One thousand two hundred and 
twenty feet of half-dike were built by day’s labor on the line of the full-dike and partly 
filled with stone, when the river suddenly closed and prevented farther woik. The 
cost of this work was $1,741.03. 

This work waB injured very much during the winter and in the springs floods; the 
river froze over at a low stage and the ice worked on piles which had not been pro- 
tected by stone, pulling them up find breaking them away from the horizontal timbers. 
I secured what 1 could before the ice went out, and found some of the piles and timber 
after the freshet had gone down. The work is now being restored and filled with stone. 

Work was resumed on the full-dike May 23; 1,600 feet of timber work has been 
finished and delivery of stone begun. The contract has been extended, and I expect to 
have tho work finished before August. 

Contract work for the present season should include 830 feet of dike at Bath, above 
Albany, to close the gap between Bath and Base Island dikes. This was contemplated 
last season, but the state of the appropriation would not permit. The estimate has been 
reduced to $4.00 the running foot. The new dike on the Overslaugh forms part of a 
system of dikes, the plan of which was submitted to General Newton last year and ap¬ 
proved by him. 

A new section, beginning about half a mile below the south end of the present work, 
should be built at about the same distance, 750 feet, from the dikes on the west shore. 
This work should be about 3,000 feet long, and should cross the old wing-dam from 
the east shore. A cross-dike 700 feet, to connect with the east shore, should be built on 
the line of the wing-dam, that 'being the line of cheapest construction. The estimate 
for the full-dike is $3.75 the foot, and for the cross-dike $1.50 the foot. 

General Newton proposed building a spur-dike at New Baltimore to direct the ebb- 
current into the west channel, but as the State is now dredging on that line I think it 
would he good policy to delay building till the working of the new channel can be ob¬ 
served. 

Since my last report I have given a good deal of study to the maps of 1819,1831, 
1838, 1843, and of recent date. They all unite to confirm the opinion that the channel 
from New Baltimore to 9-mile tree should be along the west shore. 

To secure 
the rocks at 




will be necessary 
New Baltimore. 
Lieuteuant Wil 




The rock 
estimates 



REPAIRS 




All the dikes at Coeymans were injured during the winter of ISTS-’Tfi, and 
works suffered to a greater or less degree. In some cases timber was tom away or 
broken down and piles pulled up, and iu all the filling had. sunk one or two feet. Bid* 
were invited for labor and materials, and for 2 000 cubic yards of quarry-ston© deliv¬ 
ered in the dikes. The stone was furnished at 63 cents per yard, and was used in lev¬ 
eling the Coeymans middle-ground dike and in filling the new half-dike and cross- 
dike on the Overslaugh. The works repaired were the New Baltimore west dike, north 

® D( *i *.Joey mans middle dike, Bath and Patroon’s dikes, and a small amoant spent in 

beginning the opening in Port Schuyler dike. New bids were asked for stone in May, 
and the lowest offer, 53 cents per cubic yard delivered, was accepted. Stone has been 
put into the small island dike, the Overslaugh half-dike, mod the cross-dike, and will 
put into the dikes at Douw’s Point ami Van Wien. A small amount will have to 

06 , xT VOt T? }°. repair of dikes “t Bath, Douw’s, Van Wie’s, Parda Hook, Coeymsos, 
and New Baltimore. These works were injured by the ice, which formed so quickly 
while the river was at a very low stage that it got a firm hold of piles and timber and 
laisea the dikes bodily. The piles will have to be driven down and extra piles driven 
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along the face to secure those dikes which are in danger of being nndermined. Eight 
hundred dollars is estimated for the work of repair and $600 for filling. 

The amount expended Iasi year, including stone, was $8 10.96. An estimate of $2,000 
is made for 1878 and 187®. 

STATE WORK. 

In May, 1876, the State legislatn re gran ted $40,000 for assist! ng the work o if i inn prov¬ 
ing the Hudson the amount to be expended under the direction of the State engineer. 

An agreement was made by which 1 undertook to fornish all maps and surveys that 
should be required, to recommend lines for dredging, and to assist in locating machines, 
Ike., and If ir. Van Bnren was to chargee himself w i tb the bnsi ness or con tracts. A large 
amount of valuable work was done in this way, and the general appropriation was 
left no incumbered for construction of permanent works. 

The bars removed or reduced were— 

Cubio yards. 

1. New channel at Sloop-lock, Troy ...... 27,866 

2. Van Burefi, I^ort Schoyler ............................................... lit934 

3. Washington Bar, Port Schuyler..... .... 12,401 

A Fish-house Shoal • • •••••• m m m m m m m m m m m m m m • • • • mm m m m i«» m m m m m • m m m m • m m m m m * m m m m • mm JL Jl • 355 


Amount between Albany 


I, Upper railroad.bridge, Albany . 

6. Upper Overslaugh ......... 

7. Part of west wing-dam. 

ti Eta New Baltimore., 

f. West channel, New Baltimore. 



• • • • • • • 


m m 


»**»«> 


556 


• • 


» • « * 


• m >ii 'm 


* «» » 


• m m » 


• m m • 


• m » m m 


«■ • • 


•» ai «*» 


• • » 


i» ■» m m 


• » « m m 


ai m m m 


m « • « * « • 


• » » • » 


» • m ««> « €i 

» • • » • • 


Amount below Albany 


» » 


* • « « * « » » 


» » » » «» 


• * * 


« •» 


» • m 


Tote! amount 


• • • m » 


• * *> • » * » » » 


|| iiihi* <|||. hIH) • 'IIHI ° # III! ||l 




• * «< » 


• » • 


• » m m 


1,743 
48,687 
6,197 
9,907 
6,619 

73,153 

136,709 


Gross cost $26,919.94, or about 20 cents per cubic yard, measured in the scows. 

From examination of the map, and from borings made under my personal direction, 

it was decided 10 cut a new channel to the sloop.lock at Troy, passing through islands 

west of the usual route, which is obstructed by rock. The work was finished in Octo¬ 
ber, 1876, and gives a channel 60 feet wide and 7 \ feet deep at low-water, which is 

sufficient for all.boats of the river and canal on the 11 northern line.” A balance of 

$13,080.06 remained for us© this spring, nod $15,000 additional was granted by the 
legislature this year, to be expended as before. With $28,080.06 on hand, and with the 
must important surveys finished, Mr. "Van Boren was able to begin work in May. 

Contiacts have been let for removing 70,000 yards from the west channel at New 
Baltimore, at 10 cents the cubic yard; 60,000 yards from the east channel at Mull’s, at 
lif cents the cubic yard; and 60,000 yards, including the wiog-dam on the Overslaugh, 

at the same rate. The rate accepted for work above Albany is 12 cents the cubic yard, 

measured in tcow, but the quantities have not yet been determined. 

I was muoh opposed to the plan of opening the east channel at Mail’s, being con¬ 
vinced that the relief would not be permanent;- Both Mr. Van Bnren and his deputy, 
Mr. D. 11. Greene, were of the. same opinion, but did not feel warranted in abtemp ing 
ruck-excavation with so small a balance available. They will join us in the fail in 
making a beginning on some of the most dangerous points of the reef; and if these 
are removed, the channel will be available for "tugd and some of the small steamboats 
that ran between Albany and the cities below. 

I hope to persuade the State engineer to cut off the projecting bar below the Middle 
Ground dike at Coeymans. At present this bar forms an obstacle to the flood-tide and 

makes a crossover. Removal of 25,000 cubic yards will materially benefit the chan. 

nel at this point, making the course straight and easy of navigation. 

Imnst say here, that if it bad not been for the money spent by the State engineer, 
navigation of this part of the Hudson would have been seriously impaired. The gen- 
cial appropriation had become almost exhausted; no funds were granted till the end 
of the long session, and they were not available until the middle of autumn. The 
obstructions were caused by ice-gorges, and must be classed among casualties against 
which it is imposoible now to provi<ie. When all rocks and other obstructions shall 
litre been removed, and the river thos materially deepened, there will be little to be 
feared from ice-gorges. 

DREDGING. 

I-expended $285 in dredging on the crossover above the Overslaugh before the State 
appropriation became available, paying the price afterward agreed upon in the con¬ 
tract made by the State engineer. This work was a matter of pressing necessity. 
The amount was 1,900 cubic yards, which I expected would bo paid for by the State, bat 
it was nn ilertaken before the State money was appropriated. 


15 E 
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BULKHEAD LIMES. 


Ini order to carry ont the suggestions in the last report, looking to the establMunsnt 
of pier and bulkhead lines on the Hudson from Troy to deep water, si conourrent who* 
lntion was pa«e4 by the«8tate legislature in April, and, it the Governor's request, the 
President has appointed a board of United States officers, to be associated with certain 
officers of the State government, to fix the lines. 


PROTECTION OP DIKES. 


The dikes between Albany and Troy have suffered a good deal from river-thieves. 

Til# high dike below Hill.house Island has lost abont 200 tins,, and timber has bees 

freely taken from the old crib-dike above Base Island. The depredations are commit¬ 
ted In the wInter, and probably at night, and the work is done by men who have tools, 
for the timber is sawed ont. and generally without disturbing the face of the work. I 
have made complaints, both by letter and in person, at Albnoy, Trey, and West Troy 
but have not been able to discover the thieves cur to prevent the plundering. 

This work is in the fourteenth collection.district, Albany being the port of entry. 

The valne of imports for the fiscal year was $495,905, gold. 

The amount of revenue collected on same was $102,296.92. 

The tonnage of the port is 268 vessels; 42,162.54 tons. 

The amount of commerce and navigation benefited is estimated at five hundred 
millions dollars. 


Amount asked to be appropriated for fiscal year ending Jane 30,1879, re¬ 
moval of Austin's Mills, and New Baltimore Rocks .... 

Construction of dikes at 8bad and Schermerhorn Island... 

Completion of Overslaugh system....... 

Renewal and raising dikes at Base Island......... 


* « * • 


» m m m « 


• « • * 


# • * 


* « m » 


• » m m m m • 


Amount of estimate of 1868. 


» m m • m 


» « "i««" • • • * • » m m 


• • « » • m 
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$84,000 00 
24,000 00 
12,000 00 
6,000 00 

126,000 00 
984,301 41 


AMOUNTS APPROPRIATED. 


By 

By 



By 

By 

By 

By 

By 


act of 
act of 
act of 
act of 
act of 
act of 
act of 
act of 
act of 
act of 
act of 


Congress approved 
Congress approved 
Congress approved 
Congress approved 
Congress approved 
Congress approved 
Congress approved 
Congress approved 
Congress approved 
Congress approved 
Congress approved 


Jnns 23,1866 .. 
March 2, 1867.. 
July 25, 1868... 
April 10,1869.. 
July 11, 1870... 
March 3, 1871.. 
Jane 10, 1872 . 
March 3, 1873.. 
Jane 23, 1874.. 
March 3,1875.. 
August 14, 1876 
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Total...... 

Amount expended 


• «i * 


m mm 


m m m m 


m m m m m m m m m m m m • • 


• • m m m m 


m m m m # • 


m mm mm m mmm 


• 60,000 00 

305.188 00 
86,000 00 
00,000 00 
40,000 00 
40,000 00 
40,000 00 
40,000 00 
40,000 00 
40.000 00 
60,000 00 

880.188 00 

783,327 68 


Money statement. 


July 1,1876, amount available. 

Amount appropriated by act approved August 14,1876 

July 1,1877, amount expended daring fleoal year. 

July 1, 1877,outstanding liabilities..... 


m mm m m> m m m mm 


t» * • m 


• • • 


• «• • • m m 


$6,515 09 
50,000 00 

18,654 67 
9,876 00 


$55,515 09 


28,530 67 


July 1,1877, atnon nil available ... . . 26,984 4* 

% 

Amount (estimated) required for completion of existing project. 164, III 47 

Amount that can be profitably expended in fiscal year ending Jane 30,1879. 126,000 90 
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Jbtiraet of Udofor oonotruoHnf full dike on Overolaugh, October 18,1876. 


Bidden. 


1.1.French .... 

Jean D. Leary... 

OiPffEli 1#"",, WIIIiil« . * 

B. V Stoat A Bro.. 
P. Siiiiliiinl Rom .. 

J. Walsh.. 

Miles..... 


Stephen Mi 
J, f„ Word. 

J. H. Marshall..,.. 
William D Fuller . 
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Bate per 
foot. 


15 
5 
4 
4 
4 
4 
4 44 
3 V5 
3 

3 46 


Abstract of contract for constructing dike on Overolaugh, Hudson River. 


Contractor. 

• 

Basjdeiice. 

Bata of con¬ 
tract. 

Snl'iJecI of contract 

Remarks. 

WlUfauu D. Fuller.... 

Albany,K.Y. 

Oct *8,1*76 

3,000 feet pile dike, 
more or leea... 

To be completed J c 

1877. 

ily 31, 


* 



ftEUOVINO OBSTRUCTIONS Ilf EA8T RIVER AND HELL GATE, NEW.TORK. 




This work urns under the superintendence of Capt. W. H. Hener, 
Corps of Engineers, assistant to Lieutenant Colonel Newton until the 
20th of July, 1876. Capt. James Merctir, Corps of Engineers, having 

reported for duty in compliance with orders from the War Department, 
was on the 6th of August assigned by Lieutenant-Colonel Newton to 
duty as superintendent. 

At the beginning of the fiscal year the excavation at Hallet’s Point 
was complete and the necessary holes for receiving the final charges 





Agreements for furnishing the necessary explosives, &o., 
made, the work preparatory for the final blast was commenced 
Angnst 6, and was carried forward from that time until September 
at which date the blast was successfully fired. 

A preliminary report upon this work has already been rendered by 
Lieatenant-Oolonel Newton, and a detailed report of the entire progress 
of the work from Its inception is now in coarse of preparation under his 
supervision, and will be submitted as soon as completed. 

After the blast, a contract for removing 24,000 tons of broken rook, at 
$2.40 per ton, was made with Mr. Emory R. Seward, who is now at work 
in accordance with the terms of the contract. At the beginning of the 
dredging he experienced Di merous delays arisiog from unfamiliarity 
with work of this kind, the breaking of machinery, collisions with sail- 
iogvessels, and the heavy ice running during the winter; but, profiting 
by experience gained, he*is now making good progress in the work. 

The total amountof rock to be removed in order to secure a minimum 
depth of 26 feet at mean low-water is about 76,060 tons, or 37,1541) c bic 

yards. 



£23888 
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Up to tlie end of the fiscal year there lias been removed 14,055.6! 
ton s. 

The result of the dredging shows the whole rock to be thoroughly 
broken up, 

FLOOD ROCK. 


The end of the last fiscal year left ike excavation at Flood Sock filled 
with water, the pomps and drilling machines having been removed and 
all work stopped in May, 1876. 

Work was recommenced here on September 30: tbe water having been 
pnmped out, the drills were started upon October 7. The excavation 
was carried forward from this time, working three shifts of eight hours 
each daily until December 31, when the heavy ice running in the river 
rendered it impracticable to continue regnlar work. The pumps and 
machinery were, therefore, removed from tbe mine, and it was allowed 
to fill with water. Considerable difficulty was experienced in obtaining 
fresh water for the boilers toward the last of December, owing to the 

One day’s work was lost owing to au extraordinary high tide occurring, 
with high wind, which caused a large quantity of water to flow into the 
mine through the shaft; au entire day was required to pump this out 
far enough to continue work. 

The following is a statement of work done between October 7 and 
December 31, 1876: 

JSIamber off feet or holes cli.'riled• • • • ...... ...... ...... • ........ *........... 13*, JHIl, 

Number of boles blasted ................................................. 3,303 

Number of drills sharpened .............................................. 1,777 

Loss of steel by abrasion, pounds......................................... I'M 

N umber of cubic yards of rock removed .................................. 11,772.2 

Average drilling -per cubic yard, feet ...... 7.51 

Average explosive per cubic yard, pounds ........ 108 

Average cost per cubic yard..... 72.8c. 

Toral expenditure at Flood Rock durinj; October, November, and December, 

iucludmg cost of steamboat, material for aud building dock 40 feet long...$20,656.61 

The rock removed was dumped in the shoal water opon Flood Rock 
and the Gridiron, for the double purpose of covering the Gridiron, as au 
improvement to navigation, and of formiug a sufficiently large area to 
contain the necessary shops and engine-houses for continuing the work 
at the fbek. No appropriation having been made for removing the ob¬ 
structions in the East River and Hell Gate for the fiscal year ending June 
30,1878, it became necessary to suspend all work at Flood Rock, except 
such as was absolutely necessary for the preservation and Btorage of 

•B 

only work done after January 1 consisted in overhauling and 
storing the machinery, rebuilding a portion of the sea-wall torn down by 
ice, moving the laboratory and water-tanks, whose foundations were 
washing away owing to insufficient protection, and taking up the tracks 
for clump-cars for similar reasons. 

As soon as this work was accomplished, the employes were discharged 
and the works left under charge of a watchman. One surface-blast was 
made for removing a projecting point of the scaly rocks; sixteen pounds 
of Vulcan powder were used. 

STB AM-DKILLING SCOW, 




The following extracts from the report of Mr. J. Ill, Striedinger, assist¬ 
ant engineer in charge of the steam-drilling scow, will give su Icieutly 
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foil information of the work performed by this machine daring the fiscal 
year ending June 30, 1877* 

Captain : I have the honor to report upon the operations of the United States steam 
drilling scow daring the fiscal year ending June 30, 1877, its follows: 

From July 1 to September 28, 1876, the crew of the scow was employed in assisting 
at the preparations for and the examination after the destruction of the reef at Hallet’s 
Point, Hell Gate, New York. 

On October 19, 1876, she was towed from Green point, L. I., to Diamond Beef, East 
River, and rock removal was again vigorously began. 

It was on this occasion that we anchored the scow over the reef in one hour and 
fifteen minutes, the quickest time on onr record. 

The center-anchors being placed from the very beginning exactly where buoyed out 
by me, no change of anoliors was required daring the whole season. 

• Instead of nitre-glycerine, Vnlcan powder, a kind of lithofractenr, was experiment¬ 
ally used for charging the drill-holes tnis time. 

The filling of the tin cartridge-shells was done at the Vulcan Powder Factory, about 
4,'H)0 yards distant from Diamond Reef. By simultaneously detonating the charges of 
adjacent drill-holes, the maximum of the explosive effect was always secured. 

The greatest number of holes tbns fired was 21, with a charge of 1,6144 pounds of 
Vnlcao powder, and the largest amonnt of this American lithofracteur used in one 
blast was 1,7284 pounds. 

The closeness of the Governor's Island and the New York City shores, 500 yards dis¬ 
tant from the reef, appears to limit the maximum size of charge, which can be simul¬ 
taneously detonated without hurtful effect upon the nearest structures to about 2,000 
pounds of this high explosive when distributed in only 26 drill-holes, 7 feet apart, 
drilled in the direction of the line of least resistance, and tamped by 18 feet of water. 
Messrs. Morris &, Cumings’s dredge, in charge of Captain Wilson, was placed over the 
reef on December 4,1876, and continued removing the rock broken up by the blast 
until the operations were suspended. The time from the middle of December to the 
cessation of operations, December 2*3,1876, wan mostly employed in thoroughly survey¬ 
ing the reef by means of onr sounding apparatus, and in assisting the raising and dis¬ 
posing of unwieldy debris . To this end bowlders and large atoms exceeding 9 tons in 
weight were “ basket-chained ” by onr divers, then raised.by the dredge and placed ou 


On December 18, 1876, a bowlder estimated to weigh 56 tone was in this manner 
secured to the dredge's chain®, and after three futile attempts to lift it about the watert 
surface the dredge with this stone held in suspension was moved down stream, and 
having reached a point oft’ the reef indicating a depth of 384 feet at mean low-water, 
the big stone was lowered on the river's bottom. The soundings taken by our divers 
on the highest points of the bowlder giving a minimum depth of 274 feet at average 
low-water, the chains were nnsbackled and the dredge brought back again to the reef. 
Two collisions happened while anchored over Diamond Reef. By the more serious oue 
the blacksmith-shop was slightly damaged. 

The dome was lowered sixteen time® for drilling pnrposes. 

The following is a rescind of last fall's drilling, blasting, and dredging operations: 

Total number of 
Total number of 
Total amount of Vulcan 
Cubic yards of debris removed 
Total time of 



* m m m • m <m « m » m m » m m m m • « • • » « « • • « 


» » m » 


• m m m 



• m m • • m m • «*» 


• • • «• • * • • • • •••«•■»* 



m m m • • m m m m m m mm 


m • m m 


• • • • 



« m m m m m * m m m 



each 



m m m m * mm 


1,997A 
14,244 
916.85 

minutes. 

9.98 


mm 


• • • m m m m nifitt 



<m m m m 


m m m 


m « m m rn • m m m m 


Average number of feet drilled 
Average depth of bole, feet ... 

Average cost of linear foot of hole drilled, including towing scow to 
Ding anchors of scow; moving scow near position of drilling; examining 
position; placing scow over it; lowering dome, locating and placing drills; 
plotting sextant observations; expenses of drilling; cost of sharpening 
drills; expenditure of steel; taking out the drills and plugging the boles; 
hooking on to dome, and hoisting it up (lifter drilling operations; heaving 

off scow ..... 

Average eost of sharpening a drill... 

Aveng® mi tuber of feet drilled to each sharpening...... 

Expenditure of steel to each foot of hole drilled, ounces 
Average cost of dredging and dumping one cubic yard of dSbrls ...... ........ $2 97 

The removal of the debris not being completed, the items referring to the “ amount 
of explosive used per cubio yard," and the “ total cost of removing one cubic yard of 
bed-rock,” ifcc., had to be omitted for the present. 

The very low figure for dredging thus far is due to the presence of the large craters 
of broken store which the grapple met with at the very beginning. The cost per 
cubic yard for the farther remo val of these debris will, therefore, considerably increase 


$3 07 
*1 41 
10.0 
2.88 
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before the 26-foot mean low-water carve is iwmIUm!. Baring the months of Marcfc ind 
April, 1877, the scow's tender, the IJoitod Staten steam-tug Star, wan thoroughly im¬ 
paired, and the scow herself provided with a new iMiiler and two additi on! water- 
tank*. 

Owing to the lack of lands, Inst jrcmir'a appropriation beipg nearb ex haunted and do 
new one having been granted thus far, no submarine drilling and blasting or dredging 
operations coaid be recommenced this spring. 

Iskonld not conclude this report without acknowledging the able co-operation I 
again enjoyed by Messrs, Jainea R. F. Kelly, K dies Karrow, T. Conklin, H. Itodgen, J. 
S. Downs, and A. Nolting daring the work on Diamond Reef. 

This work is in the collection-district of New York. 

The nearest port of entry is New York City. The amount of revenue colUctedlast 
fiscal year was $102,352,037.65. 

The amount of commerce and navigation benefited by the completion of this work 
would be about $4,000,000 dally. 

Amount asked to be appropriated for fiscal year ending June 30,1679: 

Work of steam-drilling scow on Diamond Reef, Frying Pan, and Shell- 

dljl II! llL 1:11 •••••• #••••# • ••••# • *® # m m m m m m • m • flu m m m m m m • • • m • • $ 1501,000 00 

Excavations at Flood Rock, (middle reef)...... 450,000 00 


eoo.ooo oo 


ORIGINAL K8TIM.1TR. 




Removing reefs at Hell Gate and Diamond 


Amounts appropriated— 
act of Cougress approved July 25, 1668.. 
met of Coutures* approved April 10, 1669. 

act of Congrenu approved July II, 1,870.. 
act of Congress approved March 3, 1871 
iict of Congress approved June 10,1672. 
act of Congress approved Maroh 3,1673 
act of Congress approved June 23,1874.. 
act of Congress approved March 3, 1875... 
act of Cougress approved August 14,1876. 


Coen ties Reefii 
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$5,139.190 00 


By 

By 


«. «# w » 


• «» m sis# 


• » « m 



• m 


in « 

• m 

» » 


By 



« ism • 


m m • m m » m 


9 mon» m m 


llj 


m m • m # 


» <1® 



By 


»■ m m • » 9 


1® Sift m I» 

«# M » • 

■» m m • 

*» 9® m |» 

9* m '» » 


Deduct 



reverted to United States Treat* 

.. $3,166 65 

l River....... 11,000 00 


nry...... 

Deduct amount allotted to Harle 


received from other sources 
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Amount expended 
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Amount expended during year 
Removing reef at Hallet’s Point 
Excavations at Flood Rock. 

Steam-drilling scow.. 

Contingencies, engineering, &o 
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$85,000 00 
180,000 00 

250,000 00 
250,000 00 
225,000 00 
225,030 00 
225,000 00 
250,000 00 
250,000 cm 


1,940,000 00 


14,156 55 
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$1,925,841 45 
151 0(1 
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1 , 925,902 45 
1 , 602,636 67 
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Money statement 


160,836 68 


July J, 1876, amount available.... $54,141 46 

Amounts recei ved from other sources..... ... 151 00 

Amount appropriated by act approved August 14, 1876...... 250,000 00 

-$304,292 46 

Jnly 1, 1877, amount expended during fiscal year ........... 180,936 68 

July 1,1677, outstanding liabilitiea .................... 3,373 34 

- 184,310 « 


July 1,1877, amount available........................................ 119,982 44 

sacssss 

Amount (estimated) required for completion of existing prttfect.. 3,213,127 55 

Amount that cam be profitably expended iu fiscal year ending Juue 30. 

1879 ..... 600.000 00 
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Jkttnul* qf bide Jbr remov ing broken rock from Hottrto Point Beef, Aetoria, New York, 

Opened October 18, 1876. 


Bidden. 

Price per 
ton. 

Morns & Comings Dredging Com pan ▼ ...................................................... 

i#PHlJltHI •*«•>•••••••+••■»• »**«*»»* m m m m m m 

$3 00 
3 60 

8 75 

9 40 
7 00 


Jhtract of contract for removing broken rock from Hallefe Point Beqf, Aetoria^ New York. 


Contractor. 

BMddtDMi 

\ 

Dale of eon- 
tract. 

a 

Subject of contract. 

Remark*, 

Emory B. Seward.. 

Albany, N.T.. 

Not. 9, 1870. 

Removal of 94,000 tone 
of broken rook, more 
or leas. 

Contract to be completed 

by June 30,1til'll, and ex. 

tnHelled to If o vemher 1 
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1877. 


DESTRUCTION OF 311;Ip. AT HALLET’S POINT. 


Office of the Chief of Engineers, 

Washington, D , (7., January 11, 1877. 

Sir: Referring to my annual report for the last fiscal year, page 238, 
it will be seen that the officer in charge of the removal of obstructions 
from East River, New York, reported that the explosion at Halietfe 
Point (Bell Gate) would take place about September 15, 1876. It; did 
not occur, however, until the 24th of that month, wbeu the complete 
demolition of the reef was accomplished. 

'General Newton has made a preliminary report of the operations con¬ 
nected with the destruction of the reef, a copy of which is herewith sub¬ 
mitted. 

In view of the importance of the subject and the general public inter. 

fit it has excited, I beg leave to suggest that the report be sent to the 
House of Representatives for the information of the Committee on Com¬ 
merce. 



Hon. J, 



, Cameron, 
Secretary of 1 




♦ 




LETTER OP LIEUT. COL. JOHN NEWTON, COBPS OP ENGINEERS, OP 

OOTOBEB 5, 1877. 

© 

United States Engineer Office, 

Mew York , October 5, 1877. 

General; I return manuscript and printed preliminary report of 
explosion at Hal let’s Point of December 16,1876, corrected. 

I also ti u unit a new manuscript appendix, which furnishes a com¬ 
plete solution of the explosion of mines by voltaic agency, which it is 
recommended to substitute for the printed appendix. This last is all 



# 
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correct but is incomplete, going" really no further than Abbot’s general 
solution. If this substitution cannot be effected, I recommend the print¬ 
ing of the new paper m a separate article. 

Very respectfully, your obedient servant, 

John Newton, 

Lieut . Col . of Engineers, Bvt Major-Gen*, £7. 8. A , ' 

a 

Brig. Gen. A. A. Humphreys, 

Chief of Engineers , U. 8 . A. 


PRELIMINARY REPORT OF OPERATIONS CONNECTED WITH THE 
STRUCTION OF THE REEF AT HALLET’S POINT, EAST RIVER, 




Engineer Office, 

. New York* . December 16, 1876. 









operations at Hallet’s 

1876, is 


General: 

Point, including the demolition 
respectfully presented. 

For the detailed and complete report of these operations, the indul¬ 
gence of the Department is asked until the facts and experiments re¬ 
corded in this office can be collated. 

The area operated upon, which included all that portion within the 
curve of 26 fret below mean low-water, was 3 acres. This space was 
perforated with 41 radial tunnels, long and short, and with 11 trans- 

Elleries; leaving as supports to the roof 172 piers of the natural 
rock. The aggregate length of tunnels and galleries was 7,425.67 feet, 

nit of rock excavated from, these and deposited in dump- 
piles on the land was 49,480 cubic yards. 

The work of excavation was commenced In the latter part of October, 
1869, and terminated in June, 18715; deducting the time lost by suspen¬ 
sion of work, due to exhaustion of current appropriations, the actual 
period consumed in this work was four years and four months. 

The appropriations were, under the law, devoted to many reefs 
East River and Hell Gate besides the one at Hallet’s Point: the 

work was rarely prosecuted in 
a more generous grant of 
explosion, which amounted in 
have been reduced to four years. 

As soon as the excavation was finished, in 
drilling holes iu the roof 

sives, was bpguu. At the completion, March 25, 1876, there had been 
drilled iu the roof 5.375 3-inch, and in the piers 1,080 3 inch and 286 
2-incb holes; the total length of holes drilled being 56,548 feet of 3-inch 
aid 1,897 feet of 2-inch holes. 

The execution of the foregoing work from July 5, 1870, to Jane 4, 
1872, was under the personal superintendence of Mr. G. C. lteitheimer, 
now deceased. During Iris capable and efficient oversight the excava¬ 
tion was mainly effected through haud-drilling and the use of black 
powder. 

The change to machine-drills and quick explosives was gradually 
effected by directions from this office : and from June, 1872, to Jane, 
1875, the principal reliance was placed upon these. 

Capt.Wm. H. Heuer,Corps of Engineers, had personal superintendence 










time 






187f, the work 
charged with explo 
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of tbe works from June 4,1872, until relieved from duty by orders dated 
July 20, 1876, Under his superintendence the larger amount of excava¬ 
tion was effected, and the tunnels and galleries completed. Incidentally, 
and under directions from this office, numerous trials were made of ma¬ 
chine-drills, of the qualities of different steels for drilling purposes, and 
ot the effects of different explosives. Captain Heuer’s services were very 
valuable, his qualities as a faithful, efficient executive officer conspicu¬ 
ous, and his name cannot fail to be associated with the execution of the 
work. 

The proximity of the reef to habitations at Astoria, Ward’s Island, 
and Blackwell’s Island made it necessary to devise a system of explo¬ 
sion which, effecting the work of demolition, would at the same time do 
no damage to life and property. 

Tbe atmosphere and the rock being the mediums through which the 




shock would be transmitted, it was essential that the waves propagated 
through these should be made as small as possible. 

It was evident, in the first place that, if to cacti charge its full ca¬ 
pacity of useful work in the breaking up of the rock were assigned, 
regard being likewise had to the superincumbent weight of water, 
external effect of moment would be perceived in the atmosphere. 

In the second place, it was evident that the magnitude of the rock. 

wave would depend greatly upon the amount contained in individual 
charges; that is, if 80 pouuds were required for the individual charge, 
the vibration of the rock would be much greater than if these charges 
did not exceed 20 'pounds. It was known that 80-pound charges of 
nitro-glycerine, fired in numbers of 12 to 20, did not cause a- destructive 
ware. Again, the reef, after excavation, being connected with 

.tbe rock.formation only through the piers and tbe outer edge of the 

roof, it was inferred that the shock propagated in the rock should be 
estimated as due mainly to the charges necessary to disrupt the piers 
and roof from their connection with the heel.rock; and also that the ad¬ 

ditional number of charges required to break up the roof and piers 
would not enter largely into the amount of shock transmitted under 
ground. 

These were.the fundamental ideas upon which the system of mines 

was established. As the tunnels in radial lines concentrated upon the 
, an accumulated explosive effect in that direction was prevented 
by so proportioning the charges that the roof should be broken through 
by the first impulse iu many places, and thus give vent upward, 
preveut a concentric explosiou, by which tbe dSbris might be heaped up 












zone of the semi-elliptical reef were increased beyond those of the other 
portions, and by this meaua the masses of dibris fell generally back in 
the places to which they originally belonged. Some portious were thrown 
beyond the limits of the reef toward the channel, and constituted what 
may be termed a dispersive explosion. 

The mode of calculating and arranging the charges was to consider 
the roof-holes as the receptacles of explosives enough to form common 
mines. 

The line of least resistance was assumed as the distance from mid¬ 
length of the charge to the surface of the rock. Since the charges were 
perfectly tamped by the confined water within the excavation, this rule 
of measuring the liue of least resistance was assumed to be practically 
correct. With less perfect tamping, the lines of least resistance for 
«aelj mines designed to break through the roof would have required 
estimates quite different. 
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Tli©' average amount of explosives required to break up and din 
lodge one cubic yard in e liar* ei tent had (ready been found to be 0.97 
pounds, and from this resulted, € = charge in pounds = 0.038 Z# :i ; L being 
line of least resistance in feet. 

All roof-boles, excepting these over piers, were treated by this for¬ 
mula. 

The piers, being very irregular in shape and size, would have exacted 
much care and time to liave located the holes and proportioned the 
charges to the exact mathematical requirements in each case 1 —one ami 
a half pounds of explosive were assigned, as a rule, to each cubic yard 
of the piers—it being considered of the first importance to demolish 
completely these supports of the roof. 

The roof-holes above piers were charged from formula O == n X 3 ; being 
successively 0.038, 0.05, and 0.06, increasing 1 from the shaft outward. 

The bodies of piers within the outer zone were charged with 2 pounds 
per cubic yard. Within the inner zone, where the depth was compar¬ 
atively little, it was considered proper to reduce the charges to 
smallest limit capable of affording a good result, both to avoid 
ance of the atmosphere and to prevent a concentrated action, dne to 
direction of the tunnels upon the land. The increased proportion 
to the charges within the outer zone favored this intention, by giving 
quick vent to the gases in that direction. 

The cubic contents of the roof and piers were 63,135 yards, and the 
amount of explosives as follows: 

Pounds. 

Rend-roek........... 9, Wl 

V nloao-po wder........................................................,. 11, I 

% oawit©»...»*....«*...... •....»................... •..... * •..»•.... «>»•» Jidij'l- 





Being at the rate of 0.79 pound to each cubic yard 

Bend-rock furnished by J. ,B. .Rand & Co.: 

Nitro-glycerine. 

Charcoal. 

Rosin....... 

Palp, (paper or wood fiber) 

Sulphur.. 

Nitrate of potash 


49,91 
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33.4 parts Iby weight. 
2.4 parts by weight. 
2.0 parts by weight, 
f, 7 parts by weight. 
6.7 parts by weight. 
52.6 parts by weight. 




Nitro-glycerine 
Charcoal...... 

Snlphnr_... 

Nitrate of soda 


• m m m 


mm m m m 



Warren 
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0 parts l:»y weight. 

6 partfi by weight. 
0 parts by weight. 
5 parts by weights 



Giant-powder No. 1, or dynamite, fhrnished by Atlantic Giant-Powder 
Company, Messrs. Varney & Doe, agents: 

Nitro-glycerine .................«... 75.0 parts by weight 

Kieeelgahr .... 25.0 pints by weight. 


100 


The vulcan-powder was furnished at 26 cents, rend-rock at 27 ceots, 
and dynamite at 60 ceuts per pound. 

The first two, in quantities equal to the full amount charged, were 
considered quite sufficient to break up the rock, but as it was conjec¬ 
tural how long the cartridges, from outside interference, might have been 
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left exposed to wet, itr was decided best to use a certain portion of dy¬ 
namite, iiii being less liable to saturat on by water. 

Vulcan-powder, confined in a tin case left open at one end and ex¬ 
posed to still water until the contents became a no s i, bat been exploded 
by a fnlmi ate cap, but the force of time explosion was diminished by 
such treatment. 

The explosives were packed at the respective places of manufacture 
in tin cartridge-cases—the last being famished by the Government. 

Tbe number of holes charged was 4,427 and the number of tins need 
was 13,506—87 per cent, being 22 inches and the remainder 11 inches 
in length. 

Tbe holes being tapering, the cases varied in diameter from If to 2^ 
inches—the intermediate sizes differing by one-eighth of an inch. 

One eud of the tin case was fitted with a screw-cap with rubber wash¬ 
ers, to exclude water, the other end being arranged with four short 
lengths of brass wire soldered on the perimeter of the bottom and spread 
ont. When the cartridge was pushed home, the wires, by their elasti¬ 
city,pressing agaiust the side of the hole, prevented a falling out. This 
simple and effective device was due to Mr. Bernard Boyle, chief over¬ 
seer of the work. 

Several thousand of the dynamite cartridges, when delivered at tbe 
works, were, by some misapprehension, not screwed tight; and, as there 
was risk attending rectification of that defect, without taking precau¬ 
tions which would have consumed too much valuable time, it was de¬ 
cided to use them in the condition foundj that is, liable to take in 
water. 


On the 11th September, the charging of holes was commenced, and 
finished at 9 p. in. on tbe 20th, consuming nine days. Had the car¬ 
tridges been delivered as agreed upon, this operation would have con¬ 
sumed only about four days. 

. After the holes had been charged with tin canisters, the next opera¬ 
tion was to insert the priming charges, which were contained in brass 
tabes. Brass was preferred to tin on account of greater durability in 
salt-water and better protection agaiust leakage—conditions insuring 
tbe detonators at least against moisture, should the exposure be of long 
duratiou. 

Tbe amount of these charges, f of a pound to each primer, has been 


Deluded in the grand total already given, 
detonators, fuses holding each 20 grains 
terminals of two connecting wires were 




bridged with 0.0015 inch silver platinum wires £ inch in length. The 
[uses, in groopsof 20 , were connected in continuous series with connect¬ 
ing-wires. A lead and a return wire were attached to each group. Tbe 
fuses, which vere very perfect in quality, were furnished by J. B. Rand 
& Go., and manufactured under the immediate direction of Mr. H. Julius 
Smith, their electrician. 

Twenty primers, with fuses and wires properly arranged in a box, 
wiii lead and return wires on reels, were carried to each party engaged 
is this work. The time consumed in placing 3,680 primers* nureeling 
the lead and return wires, and leading these out of the shaft, was two 
days and a fraction. 


Tbe connecting-^ ires, in lengths varying in the different groups from 
20 to 35 feet, were copper wires of No. 18, American gauge, (0.04303 
inch.) insulated by a coat of gutta-percha; the size, after coating, beiug 
No. 9, American gauge, (01,11443 inch.) The total amount used was 
118,525 feet. 
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The lead and return wires were copper wires of No. 12, American 
gauge, (0.08081)8 inch,) insulated with two coats of gutta-percha; size of 
coating. No. 4, American gauge, (0,2043 inch.) The total amount used 
was 147,703 feet, in- lengths from 250 to 625 feet. 

The connecting and a portion of the lend wires were manufactured 
by S. Bishop; the remainder of the lead wires by Geo. M. Mowbray,of 
North Adams, Mass. 

The charging of the holes with cartridges and primers was the critical 
part of the operation. To insure regularity and avoid confusion, the 
prolific source of accidents, contiguous boles, in groups of 20 each, were 
connected with ping-lines, aud the spot marked out where the boxes 
containing the cartridges for a particular group should be placed. The 
numbers and sizes of the cartridges for each hole were kuown at the 
distributing depot of the cartridges, which was located in the shaft. 

As fast as the holes were charged the plug-lines were restored to the 
original places, in order to guide the men intrusted with the primers, 
who were to go over the same ground. 

necting wires between the fuses,^which were of uniform length iu the 
same group, though varying in that dimension between different ones. 

Owing to irregularity of delivery, there were at times as much as 
15,060 pounds of explosives in the general depot, and precautions were 
redoubled until that araouut was reduced within limits. 

The batteries used consisted respectively of 40,43, and 44 cells of zinc 
and carbon, or 960 cells in all, divided into 23 distinct batteries, each 
battery to fire 160 fuses, arranged in divided circuit in eight groups, of 
20 each. The fluid was made in the proportion of 6 pounds of bichro¬ 
mate of potassa, 1 gallon concentrated pure English sulphuric acid, and 
3 gallons of water. The formula by which the electrical apparatus, in 
its relation to the mines, was arranged and calculated, was the general 
formula for such batteries, 

C— — 

l '-R + r’ 


C be 




Calling 





current in webers; i 

5 external resistances. 
> total number, and n 






number of fuses iu 



R thejn. 


group, 


N 



Then l.)y the princip 











N 


F 



C being a maximum when R === r; c was a known quantity, determined 
by experiment, and representing the webers of current required to ex¬ 
plode with absolute certainty n fuses of the kind iu question. (Staff Ap¬ 
pendix.) * 

In determining the constants for the wires, fuses, and batteries, 
Bradley’s rheostat and galvanometer were the principal instruments 
employed. 

Mr. J. H. Sti iedinger’s services in these details, as also in those of the 
battery-frames and circuit-closer, were very valuable, and he likewise 
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developed ranch practical skill in laying down the wire system upon the 
ground without accident or interference with the other work going on. 

Resistance of lead wire, per 100 feet ............ .,................... 0.157 ohms. 

Resist a ii ©0 of con newt in# wire, per 100 feet........................... 0.68 “ 

Resistance of fuses, cold....... 1.90 “ 

Resistance <>f fusee at mo wen t of explosion .......................... 2.01 41 

Resistance of battery, per cel 1 ...... ...................... 0.15 “ 

Electromotive force of battery, per cell..... 1.96 volte. 

Current req ired to explode fusee in series .. 0.676 webei e. 

In the above, the resistances of the wires and the battery and its 
electromotive force were revised by General Abbot with the elaborate 
electrical apparatus of tbe torpedo-school, who also famished from his 
experiments the resistances of fuses at the moment of explosiou and 
tbe amount of current required to explode fuses in series. 

The batteries were manufactured by Charles T. Chester, the size 

immersed portions 4£" x 4£". 

The separate batteries were so arranged in two frames that 
cells could be immersed by the same operation. 

The system, then, consisted of 3,680 mines and 23 batteries, each bat¬ 
tery assigned to 160 rniues, which were divided into 8 groups, of 20 each. 
The mines of each group were connected in continuous series, and a lead 
and return wire to tbe battery closed the circuit. 

To insure the simultaneous discharge of the whole system “ a circuit- 
closer 7 ’ was introduced. 

The method, which will be explained, for one division of 160 charges 
will suffice for the others. 

One lead-wire from each group of the division, A e., eight in a 
connected with one pole of the battery. The other pole was then con¬ 
nected with a brass pin penetrating through a wooden horizontal disc, 
which, being let go by the ran, would cause the brass pin to enter a' cup 
filled with mercury, planted in a. second wooden horizontal disc fixed in 
position. If the eight return wires of the same groups were then con¬ 
nected with the brass cup containing mercury, it is evident that when 
the brass pin entered the mercury-cup tbe circuit would be closed, and 
explosion would result. Obviously, if instead of one pki and one mer¬ 
cury-cap, 23 pins and 23 cups were attached respectively to the two discs, 
and the same connections as just described made for each and every 
division of 160 mines, a simultaneous explosion would result at the 
moment when the upper disc should fall upon the lower 

The upper disc was held over the lower one and anart from it 
passing upward and loooed over tbe tin case of 
tached to a frame. 

passed 

nated 2,100 feet distant. The torpedo was fired by closiug this circuit 
with a Morse’s key—the cord being severed allowed the upper disc to de¬ 
scend npon the lower, and tbns close the circuit of the great batteries. 

Capt. James Mercur, Corps of Engineers, reported for duty August 6, 
1876, and was assigned to the works ut Hallet’s Point as the critical 
period for the charging of the mines and laying down the electrical sys¬ 
tem approached, which operations he was to superintend. The arrange¬ 
ments for these had been nearly perfected, and there remained only the 
testing of the fuses, and to verify by the actual firing of an experimental 
grouping of fuses the reliability of the formula, in which his services 
were very valuable. From theoretic as well as from practical knowledge, 
this officer was proficient from the start in the work to which he was 
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as signed. Mr. Striedinger, noder him, Carried out the electrical system 
iu its various details as already adopted. 

This report should not close without honorable mention of Mr. Bernard 
Boyle, chief overseer, and of Mr. Andrew O. Dwyer, master-earpeuter, 
whose faithful and efficient services daring the long period in which they 
have been associated with the works cannot be too highly estimated; 
and also of Mr. Washington Isetts, in chtfrge of steam-machinery, whose 
occasional services tit Hal let’s Point have been very valuable. 

Mr. William Preuss had been the surveyor at the works almost since 
the commencement, and his duties have been performed with great ac¬ 
curacy and fidelity. 

Messrs. A. Doerflinger and M. A. Lacy, besides having been associated 
at times wlih the surveys there, were, during the preparations for the 
explosion, engaged in calculating and tabulating the numerous charges, 
and in other duties which required accurate performance, much care and 


The siphon was started at 12.07 a* m. on the 23d September, and at 
7.30 p, w. the excavatious were filled to the level of the tide. 

The mines were fired at 2 hours 50 minutes 3 seconds p. m. on Sep¬ 
tember 24, 1876. 

The explosion was distinguished by the absence of hurtful shocks in 
the atmosphere, in the water, or under ground. 

The elevation of spray, vapor, and gases projected upward, reached 

to the height of 123 teet, measured at the center and highest point. The 

quantity of water actually raised wm trifling, as evidenced by the almost 
total abseuce of a propagated wave. The explosive effort in the air was 
hot perceptible, the glasses tu buildings close to the dam, and of one in 
particular, along the shore-line of the shaft iiself not having in a single 
Instance been broken. 

The underground shock was trifling, but perceptibly felt in the cities 
of New York and Brooklyn. Along the line of the reef a little plaster¬ 
ing was dislodged from a ceiling in a house 150 yards, and iu two houses 
GOO yards, from the work. 

The new facts obtained by this experience ares 

1st. That an bulimited amount of explosives distributed in blast holes 
in moderate charges, proportioned to the work to be done, thoroughly 
confined in the rock ami tamped with water, may be fired without dam- 


2d. That an unlimited 




currents 


of mines may be s 



fired* 





wire 




ton a tors. 


A magneto.electric machine would have probably answered as effect¬ 
ually as the zinc.carbon-bichromate batteries, but its employment would 

not uuder the circumstances have been convenient. 

Besides preliminary trials to test the passage of the current throngh 
the fuses, they were proved when put in the mines before and after the 
water was let in. At the last test two of the groups, of 20 charges 
each, failed to indicate a current through them. There were besides 782 
charges which were never connected with the batteries, and were de¬ 
signed to be exploded by concussion. The number of those finally con¬ 
nected with the batteries was therefore 3,040, and of those not con¬ 
nected 822. 

After the explosion, an early and thorough examination was made 
with divers, and up to this moment nothing has been discovered op¬ 
posed to the confident belief felt in the complete demolition of the reef. 
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The contractor is at work removing the broken rock with a steam- 
grapple. The cost to tiie Government in $2.40 per ton of 2,240 pounds. 

The total cubic contents demolished by the explosion were 63,125 cubic 
yards, solid. On the different suppositions for the broken debris, of 
once and a half and of twice the original volume, there would result 
resj>ectlvely 94,702$ and 126,370 coble yards. The amount of ddbris is, 
liowever, 86,992 cubic yards, leaving to be accounted for either 7,710$ 
©r 39,378 cubic yards. 

It is probable that some of the material broken line by the explosion 
lias been swept away by the currents, and also that a large amoiiiiit has 
been sifted into the interstices of the broken mass. 

The quantity of broken stone to be grappled in order to obtain a depth 
of 26 feet, at mean low-water, is 37,082 cnbic yards; and to obtain a 
depth of 28 feet, 45,488 cubic yards measured in the pile. As, in order 
to obtain the first-named depth, the grapple must penetrate about 1$ feet 
lower, the total amouut to be removed may be put at 60,000 tous, equiva- 








The amount expended for excavation 

been. 

Estimate for removing broken stone.. 



explosion 



» « * 


tin «l till «!» ill 


m m m « 


§ 962.106 ?? 
160,000 00 


cost after completion 


Respectfully submitted. 


« * <» 


• » « « * * » » * * « * * • «* • *> * 


1 , 112,106 77 



John Newton, 
Engineer «, Bet, Maj. Gen. 


Brig. Gen. A. A. Humphreys, 

Chief of Engineered JJ. 8. A. 


SIMULTANEOUS IGNITION OF A NUMBER OF MINES. 

The ignition of mines by electrical agency will depend upon the natnre and arrange¬ 
ment of the batteries, tbe dispositions of the mines, and upon the kind of fnse or 
detonator. 

For low-tension fnses the platinum-wire bridges are heated by the currents either 
from voltaic or magneto-electric batteries. 

Tbe general formula 

E 

r y —... ■ - 

Ji + rP 

in which C is the enrrent in webem, E the electro-motive force of the battery, U the 
internal and r, the external reeistanoes, applies to voltaic, and, so far as tested, to 
magneto-electric batteries, in which the carn-nts are continuously in tbe same direction* 

This discussion will refer particularly to voltaic batteries, but by making proper sub- 
dilations will iilisci apply to magneto.electric machines. 

Any 1 )in mber of eel In inn ay be com bi tied I in se ries; that i s, hav 1 n g the pi ates of oppo- 
rits polarities In oontignoiis elements connected, •ml each element of the series may 
be composed of one or room single elements. 

As with a given number of elements there may be many particular combinations, it 
is desirable to know which of these would prove to be most efficient, and would ignite 
tbe greatest number of mines® 

Bat the combinations possible In grouping tbe mines are likewise many, and it la 
iaportant to a se ertaia which grouping would lead to the beet result* 
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This figure represents the system of combining the mines iu series, by groups; that 
is, baying the detonators of the mines of a group joined iu regular sequence. A lead 
wire connects each end of a group with a pole of the battery. 

This arrangement is the most general, all other dispositions being but particular 
forms of it. 


■ It is required to determine the number of groups, and the nlimber of mines to a group. 

Thu experiments at the torpedo school, Willets Point, showed great difference*, 
(in resistances, and in webers of current necessary to ignite,) corresponding to differ¬ 
ent lengths and sires of the platinum wire in the bridges; and the proper selection of 
a bridge for each oase would amply compensate for the time bestowed upon this 
branch of the subject. 

x = nnti ber of single elements to be combined = $ t; 
t= number of elements in series, or number of batteries; 

« = number of single elements in one 'buttery or compound element; 

/= resistance of one fuse nit moment of iguition, plus that of its connecting wire; 
e = electro-motive force of one element; 
r= resistance of a single element; 

AT = number of fuses to be ignited: 
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a = number to each group; 

c=number of webers of current required to ignite each group ; 

C= total number of webers; 

/=resistance of lead wires to each group. 

The resist wees of all the groaps in the system are supposed to bo equal. 


Gh Ch Or* k &. k 0, Om 0 • 

Fuzes in series by groups. 


Battery 


M 




4 . 
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Vi-4 
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a, a . 


The variables 



and 






In divided circuits, 
and hence: 


the principal current 

_ N 








E 

JK-f f 


E x e t 


R 


the sum of the 




N 


& 

and.by substitution in generel equation 






* III a given combination ©f elements, tbe maximum effect is obtained when the total 
resistance iu the elements is eqnaii to the resistance of the external parts of the circuit. 
Tint” this law may not be misinterpreted, it must be noted that it supposes the ex- 


16 E 
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ternal resistance cannot be arbitrarily varied, depending, as this does, upon the work 
to be done, which, again, mast be in relation to the arrangement of the battery. 

Differentiating C with respect to t, and placing the first differential co-efficient equal 
to zero: 

rt nf + l 
- X ’ 

H 


or the Internal equal to the externa resistance. 
From this relation combined with Eq. 1— 


*v bonce, 



(Eq.2,) 


Nt 

X A 





_/» + 1 

« —— > 



and 


x 


Nrc* 

“ ....Innlnn. ) 

n # 




• in 


is well to re 



Before discussing these equations. 

X 

obtained by differentiating —, x, or X with respect to t. 

* 1 “ «!/ 

X 

The values of ~ and x obtained from the above simply correspond to particular values 

f I ‘ hl im 

oC t or «, which may be assumed, and are the best results for Buch particular case® ; 
%«t it yet remains to find!that combination which will make x a minimum, andfuraiaJi 

X 

"the corresponding values of n 



The relation 


ii 


X t 

—•* \/ •— 

x A » 


2 c r 


, a constant, 


shows that as - decreases, 


increases and x decreases: —, however, will decrease as n 

1 n ' 

increases, and hence x Is not only a decreasing function of «, but of t also. Since t and 
4i are increasing functions of each other, x will therefore be a minimum when t is a 
maximum; that is, when t = x, or when the whole number of elements is combined in 
single series. 

If l t the resistance of the lead wires to a group, be neglected, these would result: 


2 cfn X 


. . . . ® 



A*.ie1i©re is independent of n or #, It follows that in 
meats, or the mines, may be arranged, (provided 
ternaA resistances be preserved,) there will always 
-as IVremains the same, 
ftewerting to Equations 2 




combination the ele- 
external and in- 




«u a 



constant, (Eq. 




Who* the problem of ignition is applied in practice, it must start with a given value 
■of X m: of x ; assuming either, the values of x, X, n, and -- will be defined. 

r§ 

Fcem Eq. 5 it appears that the number of groups will not vary from variation of the 
dumber of elements, as long as these are combined in single series. 

"Jly 'Substituting value of f, Eq. 3, in Eq. 1, 

c _*? 

0 - »’ 




APPENDIX D. 


243 


in which C mud n are variables, and Ch = Nc; also, Eq. 4 gives, 


x 


Nr<Hfn + l) 
4 - n# -* 


in which x and n aw variables. 

If n be laid off cm axis ofabciss&s, and C and x upon axil 
formed two curves, which it is proper here to discuss. 

The second differential co-efficients of C with respect t< 
C, being of the same sign with the respective co-ordinates, 
both axes of co-ordinates j 


0 


#i 


ao 


that is, the axis of ordinates is one asymptote ; 

1 


in 


or the axis of abcissas is the other asymptote, 
From Eq. 4, 


d x 

d « 


4 Nc* r 1 
11*0* > 


and a similar discussion 



true with respect 

yo 

4uuuuuuiii)BnnniiiiiH»> 

m*sm 

n 



C 


mnn- 

IS 



equation of a hyperbola referred to its center and asymptotes. 

Vr t* 

(/• + !) 

is the equation of a hyperbola referred to an asymptote as axis of ordinates, the axis 
of abcissas being parallel to the other asymptote, and at a distance from the center 
equal to 

Wr^f 
4 ■ 


a 



# 


curve of webers of current between the values of 



2 r c 


JL 


It 


The dotted portion results from assigning other positive values besides these to 

Eq. C = 


In the same manner 



curve of 



giving number 
2 rcN 



and the dotted portion results 
The line e /, parallel to 


assigning 
abcissas. 


« M * 



values besides 
values of x from 




The value of o changes when n is mado less than 


The results determined may be briefly summed up: , - .. 

First. If the' resistance of the lead wires be neglected the arrangement of tbe 
Aments in the battery, or what is equivalent, the number of fuses in a group, may be 
aasoiiiad arbitrarily without changing the number of elements required to ignite a 

A rAn number of fuses. , 

q Wbon the resistance of the lead wires cannot be neglected, the best arrange- 

.i,i ie elements would be in a single series; such disposition requiring a min- 

' rifimber of dements to a given number of fuses. 

Iin A Point the resistance of the lead wires could not be neglected, and hence 

4 , f t rule appeared to be applicable. By that rule, however, it would have be- 

tie secoo l: | divide the number of m 1 nos, 3,6*30, into 9 groups of 409 mines each. 

would have been great objections to stringing 409 fuses iu continuous senes, 

^iiee^a defect of connection in one would have prevented the ignition of the whole 

gronp. 
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ions of 160 each, subdividing each division into groups, and to appoint a separate bat¬ 
tery to each division. 

Notwithstanding this wide departure from the second rule, the excess in the num¬ 
ber of elements reqoired by it was only about 23. 

Another point to be attended to is this: To give an excess.of energy beyond that 
prescribed by the formulas to the buttery, in order to compensate for deficiencies in 
insulation, imperfect connections, &c. 

The amount of this excess will be determined in each instance by the above men¬ 
tion consideration and by preliminary trials in all important works. 

General H. L. Abbot, Corps of Engineers, is the first electrician, it is believed, who 
has determined formulas which involve the number of fuses^ the number in a group, 
the electromotive force of the battery, and the various resistances. The discussion 
above given aims at a complete solution of the explosion of mines by voltaic bat¬ 
teries. 



DREDGING MUD-BARS IN HUDSON RIVER, 




An examination and survey of that portion of the river between the 
Jersey City Ferry and the Cunard docks, from which 163,639 cubic 

yards of material were removed during the fiscal year ending June 30, 
1876, was made during the spring of 1877, This survey shows that the 
amount so excavated has been replaced by about 100,000 cubic yards 
of material, which has been washed in by the currents, leaving nearly 
the same depth of water as existed before the dredging was done. 

No further dredging has been done daring the year, and none is rec¬ 
ommended until some plan of improvement which gives promise of be¬ 
ing permanent is devised. 

In this connection I would respectfully refer to letters upon this sub¬ 
ject of Lieutenant-Colonel Newton of January 4 and April 5, 1877, 

Collection.district, New York. Nearest port of entry, New York. Amount of rev. 

enne collected, $102,352,037.65. Amount of commerce to be benefited by completion 
of the work,-. 

ORIGINAL ESTIMATE. 


Dredging 221,300 cubic yards, at 40 cento ..»*•• *...«>.>.... »..••..... $8^.o28 00 

Contingencies and engineering........... 13,279 20 


Amount appropriated by act 
Amount expended.. 


of Congress approved March 

« • «® • « ■ • » • *» m • « » m • • • 9 m » • m * « » • m 

Money statement . 



» • 

• ■«. 


101,807 20 

~25,000 00 
25,000 00 


1876, amonnt availnb! 

1877, amount expende 
; (estimated) required 


*»•»«»»» 


• ••■»•• m • • <• • • <m m » m *••••• • 

• • • • m m m • • • • «•*»••• • • • «*s • • 

m m • m • • • ••*»<■•• 




LETTERS OF LIEUT. COL. JOHN NEWTON, CORPS OF ENGINEERS. 

« 

l. 

United States Engineer Office, 

New York , January 4, 1877. 

General l Mr. Strickland Kneass, in his communication, reports that 
there is— 

A shoal in the harbor of New York- directly opposite the docks occupied by the Ca¬ 
nard line* of European steamers at Jersey City, that seriously interferes with the move¬ 
ments of those vessels on their arrival and departure, &c. 

I would respectfully recommend that an examination by accurate sur- 
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vey be made of this shoal as soon as the weather will permit, because 
if the statements of Mr. Kueass should be verified, it would prove to be 
the most conclusive argument against the application of further funds to 
dredge there, as the mud-shoal in froufc of the Canard docks was dredged 
for a length of 350 yards, and one year since to a depth of 28 feet at mean 
low-water. 

I respectfully refer to the conclusions of my report upon the shoal off 
Jersey City, and published in the report of the Chief of Engineers for 
1875, Part 2, and also to my letter of May 26, 1875, addressed to the 
Chief of Engineers. 

Deferring to the experience to be furnished by an examination of the 
dredged portion of the shoal in front of Jersey City, and referring to the 
map sent with the report of February 1,1875, by which it will be plainly 

current washes the New York shore, the pres* 
as long as the present stateof things end ares, 
on the New Jersey side faster or slower accord* 
the scour in the channel, which again would depend 
of piers, diminishing the cross-section between New 
sey City. 

No examination of currents above Castle Point has been made, bat 
the soundings appear to indicate that the ebb currents are thrown 

the New York side by deflecting from the New Jersey shore at 
or above Castle Point, and that the remedy appears to be to prevent this 

sharp deflection by a wall indicated upon the sketch or by cutting away 
Castle Point, the last being the heavier work. 

It appears to be time to seek for the evil at its commencement, and 
to attempt a radical cure, and I recommend in case the examinations 
continue to prove unfavorable for the economical application of dredging, 
to make a thorough examination of the river at and above Castle Point 
order to furnish therefrom a project for permanent improvement. 

.Very respectfully, general, your obedient servant, 

John Newton, 

Lieut. Col . of Engineersj Bvt. Maj. Gen . 

Gen. A. A. Humphreys, 

Chief of Engineers. U. S. 





United States Engineer Office, 

Netc Yorfc, April 5, 1877. 

General: I have respectfully to transmit results of a survey made 
of the mud-shoal off Jersey City, in virtue of the authority contained in 
letter of January 30, last, from the office of the Chief of Engineers. 

The amount of stuff removed by dredges during the interval of the 
two surveys recorded in the tracing was 163,639 cubic yards, measured 
in the scows, or, say, 112,000 cubic yards measured in situ . The actual 
difference, calculated from the chart, between the surfaces of the bed of 
the river, is only 14,777 cubic yards; leaving about 100,000 cubic yards 
to be accounted for by tilling. This filling has undoubtedly been due to 
the flowing in of the mad from the sides of the excavation,* as well as to 
the deposit of silt from eddies or slackened currents. 

Under the revelations of this comparative chart, I cannot recommend 
the devotion of any more funds by the Government to dredging in front 
of the wharves of the Cunard line. 
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!fh© remedy for tbe defect of filling in which takes place along the 
pier-line of Jersey City below Castle Point, and with more or less pro¬ 
gress every year, does not lie in dredging. ' 

Very respectfully, general, your obedient servant, 

John Newton, 

Lieut. Col. of Engineers , Bvt Maj . Qen* 

Gen* A. A. Humphreys, 

Chief of EngineerU. S . A. 


LETTER OF THE CHIEF OF ENGINEERS. 


Office of this 




f f 





Sir: Referring to the letter of Mr. Strickland Eneass, of the 10ifc.li* 
November, 1876, calling attention to the shoal in the harbor of New 
York, directly opposite the docks of fire Canard line of steamers, and 
asking its removal by the United States, &c., I beg leave to say that 
by authority of the Secretary of War, dated January 13, 1877, a survey 
of the locality was made by Colonel Newton, Corps of Engineers, a copy 
of whose report thereon, with accompanying map, is herewith submitted* 
About a year and a half since, the section near the docks of the Gtt- 
nard line was dredged to a depth not less tbau 26 feet, and in many 
places a depth of 28 feet at mean low-water was reached, and the result 
of the survey just completed shows a large filling up since that period* 
Colonel Newton says: 


Under the revelations of this comparative chart, I cannot recommend the devotion* 
of any more funds by the Government to dredging in front of the wharves of the- 
Canard line. 

The remedy for the defect of filling in which takes place along the pier-line of Jersey 
City below Castle Point, and with more or less progress every year, does not He in 
dredging. 



A. A. Humphreys, 

Brig . Qen. and Chief of Engineers * 

Hon. Geo. W. McCrary, 

Secretary of War . 


[Indorsement.] 

» 

The Secretary of War approves the view of the Chief of Engineers. 
By order of the Secretary of War. 

H. T. Crosby, 

Chief Cleric . 



April 12, 1877. 
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IMPROVING HARLEM RIVER, NEW YORK. 

a. 

There being no appropriation for this work, no operations were con 
ducted during the year. 

This work is in the collection-district of New York. Nearest, port of entry, New 
York. Amount of revenue collected for fiscal year ending June 30,1876, $lO2,352 f <037,65. 


Amount of commerce to be benefited by completion of the work 


ORIGINAL ESTIMATE 




Piers Noe. 1, 3, and 4, of old bridge off foot of East One hundred and 
fourteenth street, Harlem, 674.2 cubic yards, at $6 per cubic yard.. 
Candle-Factory Reef, foot of East One hundred and twenty-second 
street, Harlem, 1,149.46 cobic yards, spread over an area ’ of 2,529 
square yards, at f72.81 per cubic yard —............„............. 

Flat rock off foot of East On© hundred and twenty-fifth street, Har¬ 
lem, 304 feet from Harlem shore, 333.6 cnhic yards, spread over an 

area of 508 square yards, at $97.13 per cubic yard... 

Small rook in midchannel off East One hundred and twenty-fifth street, 
Harlem, 470 feet from Harlem shore, 23.9 cubic yards, spread over 

an area of 122 square yards, at $194.56 per cubic yard.... 

V. Small rock at month of Mott Haven Canal, 470.59 cubic yards, spread 
over an area of 261.2 square yards, at $45 per cubic yard 
Contingencies, 15 per cent, of the above 


• * m m m 


« at at » * • at at m at> » 


ttt* at a at at hshh^ limit at 


• • * » » 



* » « at at >» • OB' at m a# » ■ « mi m * at at an out • • <m m at* » » » at * » * oti out «» • at tit a# 1 


to lit V • a lit at tit at at- m <m m a. at 


Amount appropriated: 

Allotment from appropriation “ for continuing the improvements in East 

and Harlem Rivers,” approved Jnne 23, 1574 a... -............. -.. 

By act of Congress approved March 3,1875.............. 




83,703 


32,404 


21,176 55 
21,896 82 


167,875 57 


1I,000 P 
10,000 00 


Amount expended 


• * m at * * . • at 


tin m 




tit tin at tint m> at* * » 


* at* at a* a* at a* 


21,000 00 
21,000 00 


Money statement 




(estimated) required for completion of existing project.. .... $146,875 56 

tbatcanbe profitably expended in fiscal year ending June 30,1879. 50,000 00 







The appropriation for this river not having become available until 
1st of April, 1877, but little work has been done, as the balance of former 
appropriations was nearly all expended during the last fiscal year. 

Work was commenced in April upon the small drilling-scow to get it 
in order to commence operations, and on May 24 was towed to Belle¬ 
ville Bar, and the channel cleared of loose stones for a distance of about 
75 feet. On the morning of the 3d of May, it was towed to Rutherford 
Park Bar, and work commenced for removing loos© stones and bowlders 
from the sides of the cu t made two seasons ago. From the time of com¬ 
mencing work to the end of the year, 395 cubic yards of stone had been 
removed, and 685 feet of channel, cleared. 


This work is in the collection-district of Newark, N. J. Nearest port of entry, New¬ 
ark, N. J. Amount of revenue collected, $4,243.52. Amount of commerce to be bene¬ 
fited by the completion of this work, $1,000,000. 
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ORIGINAL ESTIMATE. 


Middle Bar, dredging..... 

Middle Bar, diking....-. 

Belleville Bar,dredging... 

Rutherford Park Bar, dredging.. 

Holoman’ti and small bars above, dredging. 
Contingencies.. 


• ••• i® m • m m m 


m m m m + w m m » * 

m m m m • m • m m • 

m m m m m m m m m m 


mm m • m m # m • • 


• « * an sit « • • • • 


m m m • «■ •» • • • « 

* » 8*1 *> *S® # Jgp * 8*1 

m m m m « m m m mm 


m <m m m 

m • m m 


|936 00 
66,375 00 
15,501 00 
14,112 00 
12,000 00 
15, 000 00 


Money statement. 

Joly 1,1876, amount available... 

Amount appropriated by act approved August 14, 1876 


123 ,924 00 

|463 47 

10,000 00 


» 

Joly 1, 1877, amount expended during fiscal year. 


10,463 47 
1,898 01 


July 1,1877, amount available 


8,565 46 


Amount (estimated) required for completion of existing project. 

Amount that can be profitably expended in fiscal year ending June 30,1879. 


23,924 00 
23,924 00 






IMPROVING EAST CHESTER CREEK, NEW 






The State commissioners appointed to purchase 
marsh laud through which the proposed channel is to be cat, having 
completed their labor and secured to the United States the necessary 
ground and right of way, the work was advertised, and on March 31, 
1877, contract was made with John Satterlee for dredging a cut 100 feet 
wide, at mean high-water mark, 9 feet in depth below mean high-water 
marl, and about 2,200 feet in length; in making this 
cubic yards of rock have to be excavated, and 1,210 feet of pile 
and 140 feet of crib-dike, have to be built to revet a portion of the 
era bank of the cut. 

Work was commenced about April 16, 1877, and at the close of the 
year the following work had been done: 






906 cubic yards rock removed. 

5,936 cubic yards mud dredged. 

This work is in the collection-district of New York. Nearest port of entry, New York. 
Amount of revenue collected, $102,352,037.65. Amount of commerce and navigation 
benefited by completion of the work would be $2,238,203, anuually. 


ORIGINAL ESTIMATE. 


Busin, purchase of site, 18 acres, at $150...... .. $2,700 00 

Excavation to level of mean low-water 200,000 cubic yards, at 40 cents. .. 80, 000 00 

Excavation of cut 60,000 cubic yards, at 40 cents ... 24,000 00 

Diking and revetting banks of cut... 12, 000 00 

Engineering and contingencies... 17,800 00 


136,500 00 

e fp —.. .. . .. . .ni ' iirn TT 11 

Amount appropriated: 

By act of Congress approved March 3, 1873-............ 25, 000 00 

By net of Congress approved March 3, 1875 ... 12,000 00 




* * * as • • • • • • • m m m m m m m § 


37,000 00 
7,281 13 





























250 


BEPOKT OP THE CHIEF OP ENGINEERS 


Money statement. 


Jnly 1, 1876, amount available......................................... $30,fill) 82 

July 1, 1877,amount expended during fiscal year.............. $1,10L 95 

July 1, 1877, outstanding liabilities......... 1,010 46 

- 2,112 41 


July 1, 1877, amount available...... ................ 28,708 41 

Amount (estimated) required for completion of existing project_...... 99,500 00 


Abstract of proposals for dredging, rock-cutting , and diking in East Chester Creek , New 

York , opened March 28, 1877. 


Names. 


Tboa. McCann.... 

John B. Healy.... 

Peter W. Myers .. 
James Dubois.... 

Elisha G. Gay .. 

John F. Ward.. 

Edwin H. French.... 

John Beattie ...... 

Lafayette Lent*... 

John n. Byron .... 

Dan’l C. Hickey ... 
Cornelius Houlihan 
J ©turn B, Doyle ..... 

John Sattorlee. 

Caldwell B. Benson 
James D. Leary .. 


» • m » « m » « * • m m m ■« » « * • ■ » * * • * • * » ■» * « • m « • • » 

• • ® » <om » « • mm » m m m mu * mo « « » m m • • m . m * » * » m • • # 

» » • » • * m m <■ i»i ,m tin hi • » w » nan am m • am am at a w • at » * • m * » • m 

as « m mm mm » • m m m m • » « m a « at mm • « mm at « • at mm « m ttm m> tit • ai « m 

«» a • * «a ait » * » m< m ♦ • * » • m at at . • a.. • m at • » * a * <» «. « 

• 80 S am « « « not « • * 81 • m » » « • » • • at t» • '101 tot lOOt • • • 

'■ at • • * mu at am «i mm * «■ o» at om # » at ««»> «> • at on, am » a • « mo # # • a 

• mm at am at « • at » » m • im at at • at at «i at m » » » * • • am • ffl » * at « • 

[i « • so at' m» at • m* mm m # mm at a at m at « • at » # • tom m m « * • at 0001 * 

at • am mm «> » a> mot am « * w mm mm mot * * mm «> mm mot a» mm oft mot » at mot not • w mot « 

• « • » am » «* am at » * at at am at m m m • * m* * » * • • • » » am at a» a# 

at • at oooi • mo, 'tot oom at not « at m at mot « nm am am at • 00m at toot » oft am mm » » mu m 


III! 


of 

be 

O j 

58 

z * 

C t»"» 

P 

u 

° rf 

S*E 

p i 
© ^ 

...!!. 

© CO 

(A 

Diking. 

Amount 

1210 feet 
pile. 

140 feet 
crib. 

|0 22 

|5 00 

$5 20 

|3 50 



1 79 

4 07 

3 19 


22 

2 48 

4 10 

4 10 


26 

3 00 

5 00 

3 00 


20 

2 75 

3 86 

2 38 


17 

3 00 

4 00 

6 00 


22* 

2 50 

4 OO 

6 00 

24,358 50 

25 

6 50 

5 00 

4 95 

39,211 » 

24 

2 50 

4 95 

4 01 

25,943 40 

1I| 

2 59 

381 

3 87 

19,090 41 

16 

95 

5 50 

« 00 

18,11* 55 

28 

3 25 

3 00 

3 00 

27, 794 « 

m 

2 83 

3 48 

3 48 

22, Sill 67 


Bids of Leuts, Byron, snd Hickey not miide in dnplioiite. 


Abstract 



East Chester 


Contractor's name 
and residence. 

Date of con¬ 
tract. 

Sntyect of contract. 

Remarks. 

John Satterlee, New 
York City. 

Mar. 31,1877 

Removal of 48,000 cubic yards of alia- i 
vtal earth, 3,149 cubic yards of rock, ; 
and constructing 1,210 feet of pile- 1 
dike, and 140 feet of crib-dike. i 

1 * 
i Commence work April 9, 
1877, and complete the 
i contract December 31, 
1877. 


D 7 


IMPROVING HARBOR AT PORT CHESTER, NEW YORK. 

There being no appropriation for this work, no operations were con¬ 
ducted during the year. 

Collection-district, New York. Nearest port of entry, New York. Amount of reve¬ 
nue collected, $102,352,037.65. Amount of commerce to be benefited by completion of 
this work.-, 


ORIGINAL ESTIMATE. 


Removing rocks and building breakwater..............._ 

Amount appropriated by act of Congress approved June 10, 1872 
Amount expended........................ .......... ........... 


$96,632 00 
12,000 00 
9,800 00 
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Money statement 


July 1,1876, amount available.................. 

July 1,1877, amount expended during decal year 

July 1,1877, amount aval liable.................. 


Amount (estimated) required for completion of existing project.......... 

Amount that can be profitably expended in fiscal year ending June 30,1879 


$2,236 70 
36 70 


2,200 00 


84,632 00 
60,000 00 








D 8. 

# 

HARBOR AT RONDOUT, NEW YORK 

Duriug the winter of 1876 and 1877 the ice destroyed a^uu * 

m • "'ll « H m m -IS a® 

caused 

was 

tion, strengthening the pile-work, and refilling with 
injured—3,149 cubic yards of stone being used. 

Under appropriation of August 14, 1876, contract was made May 29, 
1877, for the construction of the branch dike, 870 feet in length, jand 
work was commenced about June 20, 1877. The channel south of the 
north dike is still much narrower than is desirable, and will require the 
completion of the original project before the improvement becomes 
permanent. 

Kondtoeit is in the collection-district of New York; nearest port of entry is New 
York; amount of revenue collected, $102,352,037.65; amount of commerce and'navi¬ 
gation benefited by the completion of this work would be $80,000,000 annually. 

ORIGINAL ESTIMATE. 

North dike....................._................................... $41,600 00 

Branch dike_................ 34, 400 00 

South dike » am m m m m * m m m at » m » m • # * » m * » » * m m m «» <& * m m « » * » m « * m *» m « * • m m * m <P • * m i® » m m ■» » 59,600 00 
Dredging channel • » » » * m m m m m • • m m m » • » » «> » » * • » » «» * • m « * • » m m » * 0 m m m » # » <m m ■» * m * * « 14,400 00 
Contingencies and engineering.... 22,500 00 

Total m * >a» m » m m m m m • m m at • • • «■» * m m m m m » m m m • - » » • « m • • » • • m • m m m « « » • m • m « m » • * » » 172,500 00 
Amount appropriated: 

By act of Congress approved June 10,1872 ............................. 10,000 

By act of Congress approved March 3, 1873. * ... 20,000 

Amounts allotted June 8, 1875: 

From repairs of harbors on Atlantic coast...... 762 

From contingencies of rivers aud harbors, life’ C# ••••<•• • • • • • • •••••• m m m m • • m m 2 !i I i ^2* 

By net of Congress approved August 14, 1876 ........................... 30,000 00 

61,000 00 

Amount expended................................»...... ... * a......... 37,710 


Money statement 


July 1, 1876, amount available..... $9 31 

•Amount appropriated by act approved August 14, 18715...... 30,000 00 

% -$30,009 31 

July 1,1877, amount expended during fiscal year ........... 6,719 54 

July 1,1877, outstanding liabilities ........................ 5,193 90 

---11,913 44 


July 1,1877, amount available......................................... 18,095 87 


Amount (estimated) required for completion of existing project.......... Ill, 500 00 

Amount that can be profitably expended in fiscal year ending June 30,1879. 70,000 00 
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Abstract of bids for constructing pile-dike at Rondout Harbor, Nm York, opened Man 24. 

1877. 


Bidders, 

r 

Price pur linear foot. 

Bidders. 

Price per linear foot 

Fuller &. Sons.. 

•7 97 

Francis Pidgeon......... 

t9 25 
597 

John H, Marshall. 


Henry V. Sloat & Bro_ 

Stephen Miles. . 

12 67 for first 100 feet 

floss Sanford & Co. 

i so 

Do . 

6 05 for balance 

Joseph L, Powlev. 

7 95 

Gilbert Earle. 

13 42 

James D. Leary . . 

10 49 


Abstract of contract for constructing pile-dike at Rondout , New York . 


Contractor’s name iHad address. 

4 

Date of con¬ 
tract. 

- 

Snldect of contract. 

Remarks. 

H. V. Sloat &, Bro., Jersey City, N. J.... 

V 

May 29,1877 

1 

j 870 feet of pile-dike, 

| more or less. 

Commence work June 13, 
1877, and complete same 
December M, 1877. 


D §. 

IMPROVING CHANNEL BETWEEN STATEN ISLAND AND NEW JERSEY 







3$o work has been done at this point during the year 
which were assigned for not carrying out the origiual and extended pro¬ 
ject for improvement have gained additional weight by 

coal-shipping port at Perth Amboy, 
the coabcarryiug trade from this channel 
Efforts are now being made to find out from those 
ested in the improvement of this channel what, in 
needs of commerce require. 




removing 


largely inter* 
opiuiou, tbe 


This work is in the collection-district -of N 
York. Light-house, Bergen Point, Amount of 
commerce to be bench ted by the completion of 


York'. Nearest 
revenue collected, 



entry, New 
Amount of 




ESTIMATE OF BOARD OF ENGINEERS. 


Dredging 230,000.cubic yards, at 16 cents 
Contingencies, 10 


• • m <* m m m 


mm m m m m m m m m m m m 


m m m 



Money statement . 

July 1 , 1876 , amount available....... $229 7 

Amount appropriated by act approved August 14, 1876. 10,000 0 


Total ... 10,229 74 

Amount available.. 10 229 74 

"H. m A m ... . ..... * 


Amount (estimated) required for completion of existing project. 30,480 00 


D io. 


IMPROVING HARBOR OF PLATTSBURGH, NEW YOfeK, 


During the year 
assistant engineer 

The navigation of 
by the formation of a bar 
” toward the 



conducted. Mr. D. 





Plattsburgh Harbor 
or shoal extending 

and thus contracting 




York, has become much ini 
from the face of the “ 
the channel to such an extent 
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to render tin© ingress or egress of vessels, when the lake is at its normal stage, erabar 

sno 


the accumulation of silt from the wash aud disrate- 


raaftiDg. mis anoal is principally 
gration of the clay bluffs lying south of the harbor during the prevalence of southerly 
storms for the past nine years; a similar shoal, and in about the same locality, having 
Immj dredged in 1868. 

The erection, within the past few months, of a wooden revetment 
extending several hundred feet along the base of the bluffs, by the New 
York and Canada Railroad Company, will in part, if not wholly, prevent 
in future the growth of such impediments. The removal of this shoal 
would greatly contribute to the well-being of general commerce. 

Nearest port of entry, Plattsburgh, in the collection-district of Champlain. Amount 
of revenue collected last fiscal year, 
pletiou of this work,-. 






\ 



1 




«■* 


amount avai 



• • m 


m m m a » 


• st i» m <m • • m 


• • m m m 


mm * m m m m m w w m w m m « w> *» op «» « • 

w * « « • • • • » » » • • » m m m m m m • m « • • m m m m • • • m • • 


,941 52 
4,941 52 







IMPROVING HARBOR 



BURLINGTON, VERMONT, 


Mr. D. White, assistant engineer, submits the following report: 

* The superstructure of an extension of 160 linear feet of breakwater, under contract 
with James D. Hancock, extending in a northerly direction, has been completed. 

The repair of the 220 linear*feet of the southern end of the break¬ 
water, injured by ice-floes during the terrific storm in the month of Feb¬ 
ruary, 1876, has been commenced and is well advanced toward comple¬ 
tion, the work having been carried up to within two courses of the 

necessary height, which latter, together with the 26 feet of crib for clos¬ 
ing up the gap existing between the sundered section (of 220 feet) and 
the main body of the work, and other repairs near the northern end, 
will be completed between July 1 and October 3, 1877. 

Collection-district, Vermont, 
revenue collected, $985,000. 



Fort Montgomery, New Yor 

- Amount appropriated: 

act of Congress approved 
act of Congress approved 







1875. 
14,1876 


• m • • • •••••• • 


• • • • • • • • 


!••••• • m m m m • m m • m m m m m m m m m m 


1 * 25 , 

20 , 



Amount 



• • • • 


m m m m • ••••• • m m m m m m m m m m m m m m m m m m m m 


45,000 
, 522 


Money statement 


Jnlj 1, 1876, amount available..... - 

Amount appropriated by act approved August 14, 1876 


July 1,1877, amount expended during fiscal year 


• m m m m • 


July 1, 1077, amount available 


• m 


m m m 


m m m m m m 


m m 


• • • • 


m 


m m 


$7,590 71 

20,000 00 


27,590 71 
12,113 56 


15,477 15 


Amount (estimated) required for completion of existing project...-... 295,000 00 

Amount that n be profitably expended in fiscal year ending June 30,1879 . 50,000 CO 
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IMPROVING HARBOR AT SWANTON, VERMONT. 

Mr. D. White, assistant engineer, submits the following report: 

The superstructure of an extension, of 69 linear feet of breakwater, under contract 
with James D. Hancock, has been completed. 

Under the appropriation of August 14, 1876, of $2,000, no work baa 
been done, as the amount is not sufficient to construct a crib large 
enough to withstand the pressure of im brought against this work in 
the spring, and it is proposed to defer the construction of another crib 
until an additional appropriation is made. 

Swantoh Harbor is in the collection-district of Vermont. Nearest port of entry, 
Windmill Point. Nearest fort, Fort Montgomery, New York. 

ORIGINAL ESTIMATE. 

100 linear feet of breakwater . 

Amount appropriated: 
of Congress approved March J 

ress approved June 23 
of Congress approved March I 
By act of Congress approved August 


• • • • • 


m m m m m 




m m m m • m 


«*»••• 




• • mm 


m • » « 


• m m m • 


• m m m 



m m m m m » • « • m m » • 


35.000 00 


m m m m m » m • 


• » m m » 



Amount expended 

Money 

July 1, 1876, amount available..... 

Amount appropriated by act approved August 14, 1876 


• • m 


» m *» m m m m m m « ** m w m m m » 

' HHHH HHHH m iHHl iiH 1 m 'HHHH' HHHHi HHHi* 1 HHIU 1 ^Bll^ 488B HHHR- iIHHi 





> 


'July 1, 



, amount 


expended during fiscal year 





$3,411 85 

2,000 00 

5,411 85 
2,801 20 

2,610 65 


Amount (estimated) required for completion of existing project........ *. 237,160 



D 

IMPROVING OTTER CREEK, VERMONT. 

Mr. D. White, assistant engineer, submits the following report: 
No appropriation was made for this work for the fiscal year 
June 30, 1877. 






Burling- 



• • m m m m m m m m m m m m » m mu m m m • m m m m m m m m m • • 

• ••••••* • m • m •••••• ■•*••• m m m m m • • m • 



58,146 00 

Amounts appropriated: 

By act of Congress approved June 10, .1872........ •..................... 10,000 00 

By act of Congress approved March 3,1875 ....- • - •. 5,000 00 

15,000 00 

Money statement 

July 1, 1876, amount available....................... $63 69 

July 1, 1877, amount expended during fiscal year ..............-..... 7 85 

July 1, 1877, amount available....— 55 84 

Amount (estimated) required for completion of existing project.......... 43,146 00 

Amount that can be profitably expended in fiscal year ending June 30,1879. 20,000 00 
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REPORT OP LIEUTENANT COLONEL J. D. KURTZ, 
OF ENGINEERS, FOR THE FISCAL YEAR ENDING 





TATES 









General: I 

















charge 


Very respectfully, your obedient servant, 










Brig. 



Lieutenant - Colonel 

A. A. Humphreys, 

Chief of Engineers, U. S, A . 


Kurtz, 
f Engineers, 


E 




NEAR 



The expenditure of the'remainder ($28,500) of the appropriation of 
$30,000, made August 14, 1876, having been authorized, a contract was 
entered into with Messrs. Paulding, Kemble & Co., of the West Point 
Fouudry, Cold Spring, K. Y., (the lowest bidders,) for the supply of 20 
pile-shafts and all the parts belonging to them. One delivery of 10 




The 




































placing the piles, with marked success. 

Small appropriations, necessitating frequent suspensions and the stop¬ 
page of work from the fall of 1875 till the spring of 1877, have delayed 
the completion of this structure greatly. The machinery and appli¬ 
ances had deteriorated seriously, and it was necessary before commenc¬ 
ing the season’s work to rebuild and replace certain portions. 

It is Important that a sufficient amount to complete the work next 
season be appropriated, as it is scarcely probable that the expensive 
derrick and its platform will last longer. 

The particulars of the operations to June 30, 1877, are given In the 
report of the officer, Capt.'William Ludlow, Corps of Engineers, in im¬ 
mediate charge of the work, as follows: 

During th© latter part of April a partial beginning had been made by opening 1 the 
buildings in which the material on hand was mainly stored, getting it out-, and repair¬ 
ing and cleaning the buildings themselves. 

Daring the long suspension of work, (sinoe October, 1875,) a gradual but increasing 
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deterioration of all the property had taken place, and nearly the entire month of May 
was occupied in completing the preparations for a new season's operations. 

Title pier was completely constrncted (with the exception of the fender system, which 
has not yet been commenced) to a distance of 1,386 feet from shore, the heavy timber¬ 
ing fartierexteuding to 1,423 feet, and the iron-work, including the 73d bay, and at¬ 
taining a distance of 1,533 feet from the zero of the abutment. 

There were on hand 10 pile-shafts, with their complement of braces, &c., with which 
to begin work while awaiting the new deliveries of iron from the contractors. 

As it had been determined to substitute steam for the mules previously need m the 
motive-power for the work, considerable modifications bad to b© made in the details of 
apparatus, the principal beiDg in the main derrick, upon the platform of which the 
hoisting-engine was to be placed. 

A considerable amount of new material, snch as cordage, blocks, harness, iron, lum¬ 
ber, &c., was also required to replace what had become unserviceable and to render 
the apparatus thoroughly efficient. 

During the last days of May the 74th row of piles (the first of the new work) was 
completed. 

This row went down with nnnsnal difficulty, an evidenced by the crushing of 
cast-iron cams which in the screwing-down apparatus clamp the pile, and by 
breakiug of doubled chains of iron an inch in diameter which were put on to 
them. 

A new cam was made of wrought iron with a steel face, which appeared 
withstand the pressure.. 

It was found that the cast-iron wheels andforackets used under the derrick to facili¬ 
tate moving forward were soon crushed by the weight of the structure, and these, 
after once obtaining new ones, which were again broken, were replaced by sliding- 
shoes of yellow-pine timber bolted in pairs with a tongue between as a guide. 

Early in June the 75th row of piles, 1,575 feet from shore, was set in place, exhaust¬ 
ing the material on hand. 

The resistance of these piles was much less than that of the preceding ones. 

The contract called for the delivery of one complete bay on June 5, out as sending 
this down alone would have necessitated transportation by rail and left the Iron at the 
railroad-pier at a considerable and inconvenient distance from the work, and as it was 
reported that a second bay would be ready by the 13th, it was decided to partially sus¬ 
pend operations from the 14th to snch time as both bays could be delivered at once. 
The interval until the 23d, upon, which day the schooner arrived from Cold Spring' 
with the desired freight, (having been delayed by bad weather and head winds,) wm 
improved by performing with a reduced force various necessary miscellaneous works, 
and by making such alterations and modifications of the apparatus ms had shown them¬ 
selves to be desirable. 

A test was made of the strength of the 4-inch by 9-inch joists of the superstructure of 
the pier by constructing and loading with 8 piles, weighing about 81,000 pounds, an 
imitation bay of 6 inches greater span than in the pier. 

The total average deflection under this superimposed weight was seven sixteenths 
of an inch. 

Preparations were made for testing the weight-supporting capacity of the piles them¬ 
selves, by loading one with 6 others ou its cap, suitably supported, the pile to be tested 
being in the last row and unsupported except by its diagonal connection with the ad¬ 
jacent ones. This test was not completed before the end of the month, but was made 
on July 2, tbe center pile of the *75th row being loaded with 6 others, and exhibiting 
a result of no depression. The weight of 60.000 pouuds thus throwu on one pile is 
much greater than in any probability it will ever have to bear, and is, In addition, 
y within its capacity to withstand. 

An additional delay was found to be occasioned by the absence of the outer longi¬ 
tudinal brace belonging to the onter row of piles. The lower collars to which these 
braces are attached are in 4 pieces, with 4 bolts and nuts, securing the lower ends of as 
many braces. As the diver could not, unaided, secure these at once, it becomes necessary 
to bolt them all together loosely and lower them over the head of the pile, after which 
the diver can set them up and the bracing can be completed. This difficulty was rem¬ 
edied by ordering an additional set of braces (longitudinal) from the contractors. 

Th© bracing is the most tedious and uncertain part of the work, depending as it does 
npon the coincidence of favorable weather with low tides, the upper collars being at 
about the level of mean low-water. 

The shafts, braces, and capsof eleven bays were painted with coal-tar, pot on as hot 
as possible, the scale having been previously hammered off. 

Some such expedient for protecting the pile-shafts from corrosion will probably be a 
yearly charge, as the prolonged grinding action of the Ice will iuevitmbly scour tbe 
iron and leave it Again exposed. 

A. fnll and careful inventory of all materials on hand was completed in June. 

It is to be regretted tbat the appropriation was insufficient to admit of furnishing 
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enough iron to complete the pier, of which two bays only will remain to be completed 
at the clone of the season. The work could have been clou© for very little moire than 
the ©Mil of the iron, say $7,500. 

During the present fiscal year work will be continued until the mate¬ 
rial for two more bays (now iu process of manufacture by the contract¬ 
ors) is placed iu the structure. This will about exhaust the present ap¬ 
propriation. 

It is proposed next season to complete the pier proper; protect the 
pier-head by a suitable fender-system ; lay out on each side, and off thfe 
end, a series of anchors, with buoys attached, for the convenience of 

vessels coming to and lying alongside the pier, and put down a rail. 

road-track 2,700 feet in length, to connect the pier with the railroads of 
the locality. 


The original estimated cost of the pier was. 

Which was increased, on account of the advance in 
and the operations of the 8-hour law, by-.... 


• m • • 


prices ot iron and labor 



• • • • 


• * « m .. « « IK » * * 


• m m m 


Total amount appropriated to June 30,1877. 

Total amount ex (tended to June 30, 1877.. 

Original estimated amount required to complete the work. 

Owing to the decreased price of iron and use of wood instead ot iron 

fender-system, this sum may be decreased by.. ......... 

And the pier can now be completed for....... 

Abstracts of proposals and contracts are herewith. 

Money statement . 

July 1,18?0, amount avatlable«............. .«.«.*............ 

Amount appropriated by act approved August 14, 1876 ......... 3C 


<«» w • 


■iHIHI 4fl|l* rn HH|i* 


24,000 00 

411.419 67 

$305,000 00 
284,253 80 

106.419 67 

55,819 67 
50,600 00 


*> m » » » » m » * «* m » • » • * • m * «» • » • « 


• « * » 


July 1,1877, amount expended during fiscal year 
July 1,1877,outstanding liabilities............. 




$75 43 

',000 00 

inpitnnnflBMnnmnnnnnflnnflnnnp ™nnnnnnnninni» 

253 80 


$ 30 , 



July 1,1877, amount available 


« m <m 


« m «. m m m • * m 


• m » 


Amount (estimated) required for completion of existing project.. 

Amount that can be profitably expended in fiscal year euuiug June 30,1879 






18,753 80 

11,321 63 

50 , 6*10 00 
50,600 00 


1877, 


X«L 


Name 



Total bid 

formate* To commence 
rial. 


Remarks. 


I ; Paulding, Kemble Sc Co., Cold Spring 

| »'if • 

I I PaUerann Iron Company, Patterson 

X.J. 

3 Uaephemon, Willard Sc Co., Borden 

town, X. J. 

4 Seyfort, McManus Sc Co., Philadel 
I phia, Pa. 


I 


Apr. 96,1877 Ang, 15,1677 
Jnne 5, 1877 j Ang. 5,1877 


Aug. 5, 


981 82 June 6, 


Ang. 


Guaranty blank 


Abstract of contract for constructing pier near Lewes, Delaware, 


Di«e of con¬ 
tract. 


Air. 7,1877 


Contractor. 


Material. 


Rales per pound, delivered. To complete 


Paulding, Kemble Sc Co., Rolled, hammered, 
Cold Spring, N. T. and cast iron. 


Braces, 4,9 cents; screw- 
bands, 8 cents; pile- 
shafts, 4 cents; screw- 
bnckles, 15 cents; yokes, 
15 cents; bolts and nuts. 
9 cents; collars ana 
clamps, 13cents; screws 
and caps, 4.5 cents. 


Aug. 13, 


17 B 


' 
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IMPROVING ICE-HARBOR AT NEW CASTLE, DELAWARE. 


A contract for the removal of 110 feet in length of the coal-wharf 
below the piers, in addition to the 108 feet removed last year, has been 
executed, and the work has been commenced. 

A contract has also been made for the eonstrnction of the crib foun¬ 
dation of a new ice-pier, under which work will be commenced early 
next month. This pier is the last contemplated by the present plan of 
improvement, and during the present fiscal year tue foundation will be 
completed to the level of low-water, in readiness for the stone super¬ 
structure. 

Next year it is proposed to complete this pier, and to dredge out the 
accumulated sediment, for which purposes an appropriation of $24,000 

is asked. 


New Castle is in the collection-district of WilmingtoD, Del., which is also tfa© near¬ 
est port of entry. Fort Delaware is the nearest fort, and the Bulkhead Shoal mnge- 
light the nearest light-house. 

4 

Abstracts of proposals and contracts are herewith. 


Total estimated cost of improvement 

Total amount 
Total amount 





m m 



• • • • 


• m 


• •••**•• m m m m m m m m • m m w 9 m m m » » • 

* m m m m * *••••• «. * ~ ~> * * m m m m m • m m m 

• • • t •*•••* m m m m m m « • as * m ® mm 



20,000 00 
91,500 00 
77,081 73 


Money statement 


July 1, 1876, amount available. 

Amount appropriated by act approved August 14 


• mm m m * m m m * m- m m m m m m m m m m ® m m m 


• m m m m « @ @ m • 


July 1, 1877, amount expended during fisc A year 


m m • • ® ® « « • m m m m m m m m m m * m » 


July 1, 1877, 


available 


• m i m m m m m m • m • ♦ m m m m 


m m m ■» * m m m 


Amount (estimated) required for completion of existing project. 

Amount that can be profitably expended in fiscal year ending June 30, 


m 


m . 0i4 40 

12,000 00 

15. 094 40 
§76 13 

14,418 87 

128,500 00 
24,000 00 










Digitized by 


Abstract of proposals for construction of an icc-pier, and for completion of the removal of the coal wharf in the harbor at New Com Us, Dvlawa,* ovened at 

12 of clock m. t Map 16, 1877. ' 



1 

9 

3 


4 

5 

6 

7 

8 
9 


* 

Name of bidder. 

Construction of crib- 
work and platform 
complete. 

For same, and one 
course of stone. 

I, 

S3 § 

3 • 

S 9 

3 

I 1 

£ 6 

!| 

B • 

-O 

if 

i 8 

Id 

u 

B * 

<b«h 

1 

a 

o S 

a 

S3 © 

2 <* 

ttT ° 

a s 

■1 

68 

For pier complete. 

Completion of 
removal of coal- 
wbarf. 

William H. Ward Sc Co., Worces¬ 
ter) hi ass. 

Ross Sc Sanford, Newark, N. J ..... 

Peirce, Rowe Sc Co., Frankfort, 
Me., and Ira l.unt, New Castle, 
Del. 

Beattie Sc Dresser, New York City 

Garrett Speer, Philadelphia . 

)J J“uWl l U Sou lilitiUllOuhirk ... 

$12,200 

11,000 

9,597 

$13,850 00 

13,544 08 

4,220 34 

(*) 

$16,070 52 

12,833 68 

<*> 

$18,442 28 

14, 421 02 

(*) 

$20,884 23 

16, 618 36 

C) 

$23,172 91 

17, 523 70 

$22,000 00 

26, 889 52 

90, 429 04 

* 

$6, 500 or $43. 33 
per linear foot 

i 

6,890 

10,643 

10,285 

10,390 00 
12, 273 00 

11, 807 90 

13,390 00 
13, 978 00 

13,330 80 

15,540.00 

17,54d 00 

18, 540 00 

19, 540 00 
21,243 00 

21,018 50 


Tb© American Dredging Com- t 

piuty, rhdadvlptiia. ) 

Frederick Patterson, ConflUnlla, 
N. Y. 

Ira Lunt. New Castle, Del . 

14, £53 70 

16, 376 60 

17,899 50 

C 4,000 00 

} 4, 870 00 

9,000 00 

5, 343 00 

• 

















Remarks. 


Ratos, pop nnlt, given. 

Amounts not calculated. 
Guaranty blank. 

For removal of outer crib. 
For removal complete. 

For construction of pier, 
rates per unit given. 
Amounts not calculated. 




(*) $1,500 additional each course. 



o 

o 

00 



Nj 

c* 

o 
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Abstreict of contracts for improving ice-harbor at New Castle, Delaware, 


Date of con¬ 
tract. 

Contractors. 

Nature of work. 

Prioe. 

To complete, 

June 16, 1877. 

American Dredging Company, Phila¬ 
delphia, Pa. 

Removing 110 feet coal- 
wharf. 

$4,010 

Dec. 31, 1871. 

June 19,1877. 

■ 

Peirce, Row© & Co., Frankfort, Me., 
and Ira Lnnt, New Castle, Del 

Construction of wooden 
crib in place,, 

9,597 

Nov. W, 1877. 




IMPROVING HARBOR AT WILMINGTON, DELAWARE. 



T6, $16,000 were 
and the improvement 




expe 



approved 





was 

plication was 

advertisements issued under date of April 9, 1877, in¬ 





viting proposals for dredging mud and removal of fast rock from the 
harbor. The proposals were opened on the 30th of April, 1877, and con¬ 
tracts awarded and executed, and operations for the removal of mod 
were commenced May 12,1.877, and tor the removal of rock June 26, 

1877. 

The price bid for dredging was below the estimated price, which will 
admit of a larger amount of material being removed than wm antld- 

The price for removal of fast rock is also below former rates. 
During the interval between the suspension of operations for the im¬ 
provement of this harbor, on March 31, 1876, and the resumption of 
work under the present appropriation, a gradual 'contraction of the 
channel has been going on, both in width and depth, at the several 
localities heretofore improved. 

During the fiscal year ending June 30,1877,88,000 cubic yards of soft 
mud have been removed from this harbor from the following localities, 
namely : From the channel-way, just above the Christiana light-house, 
and advancing up stream for 1,250 feet, 33,000 cubic yards; from a point 
in the channel about 2,500 feet below the mouth of Brandywine Creek, 
advancing up stream for 1,500 feet, 22,000 cubic yards; along the north 

the mouth of Brandywine Creek, extending 
up stream at ird street to a point on the prolongation of Front 

side of the channel-way, 

above Market street, 7,000 cubic yards. 

The result of these improvements has been to re-open the channel just 
above the light-house, and above Third street to Front, and just above 
Market street, to the width of 150 feet and depth of 12 feet, at mean 
low-water. The channel, commencing at a point 2,500 feet below the 
mouth of Brandywine Creek, and advancing up stream, has been in¬ 
creased in depth so as to afford fully 12 feet at mean low-tide, and a 
width of 150 feet. 

_ The contractor for the removal of fast rock from the south side of 

channel below Third street has machinery adapted for the work in posi. 

tiou, and is operating successfully. 

During the present season it is proposed to complete the work under 
existing contracts by the removal of about 5,000 cubic yards of mad de¬ 
posit from the chanuel, near the mouth of Brandywine Creek, and the 
removal of about 210 cubic yards of fast rock. 
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Next season it is proposed to continue the improvement of the harbor, 
on the north side of the channel, just above the buoy depot, for 1,20b feet 
op stream; along the south side of the channel from the Christiana Iron 
Company’s wharf, up stream to the mouth of Brandywine Creek;; the re¬ 
moval of a point that protrudes into- the channel on the south, just above 
tin® mouth of Brandywine Creek, and along the north side of the chan- 
Del from opposite the Lobdell Works, up stream to near Market street. 
This will require the removal of about 80,000 cubic yards of material, 
and will reauire an aonroDriation of 817.000. 


WUmiugton is in the collection-district of Delaware, and is a port of entry. The 
Leaiest light-house and fort are, respectively, Christiana light and Fort Delaware. 

The amount of revenoe collected at Wilmington during the fiscal year ending June 
30,1877, is $6,814.65, and at Philadelphia $6,410,594. 


Abstracts 



original estimate for improving Wilmington Harbor, Delaware 
Total amount appropriated to 
Total amount expended to June 




1877 .... 



«»«»•* 


m m m 


m m m 


000 

ouo 

419 


Money statement 

July 1,1876, amount available.... 

Amount appropriated by act approved August 14,1876 


at at a> a« 


July 1, 1677, amount expended daring fiscal year 
July 1, 1877, outstanding liabilities.. 


» ® » m 


m m 


$120 29 
1€,000 00 

3,606 48 
5,932 80 


$ 16,120 29 


0, 




1 



amount available.. 


• » • » mil • m « m « m mi m m «> m mm w m » « mo * m » « • • «» » mil m m m w 


6,581 


Amount (estimated) required for completion of existing project.. 
Amonoi that can be profitably expended in fiscal year ending June 


20,000 00 




Abtmel of proposal* 



# 


iprovement, % removal of fast rock, 

aware, received April 30,1877. 



Wilmington Harbor , 



• 

IU 

m 

*3 

0 

s 

Jll 

Name of bidder. 

Rate per 
cubio 
yard. 

To begin-— 

To complete— 

Remark a 

i 

Frederick Patterson.. 

|7 40 

June 1,1877 

Aug. 1,1877 

Rate in this proposal was 
changed, oy letter re¬ 
ceived before bids were 
opened, to #27.47. 

» 

Thomas Cummings.. 

24 50 

May 15,1877 

Aug. 1,1877 

3 

Cl* J ,Jlinuilujfs 

26 00 

May 30,1877 

Oct. 30,1877 


4 

George W. Townsend........... 

37 00 

Oct. 1,1877 

June 30,1878 


5 

A mericsn Dredgiii g C om pan y .. 

30 00 

May 7,1877 

June 30,1877 



Abstract of proposals for improvement , by dredging , of Wilmington Harbor, Delaware, re - 

oetced April 30, 1877. 


5a 

Name of bidder. 

■ Rate‘per 
cubic yard., 

To begin— 

To completes 

' 

Remarks. 

, 

SL F. SI Mlbonrao 

III © ...... 1 

July 1,1877 
30 it ays after 
. signing pa¬ 
pers. 

May 7,1877 

Dec. 15,1877 


* 

Morris & Cuming* Dredging 
Company. 

17c....... 

Guarantors not certified. 

3 

American Dredging: Company' 

10 e....... 

June 30,1877 


4 

J. JEL Fenner.................. 

lilO c.,Ml 
c., el2$ 
o., dl4 ci 

May 10,1877 

Aug. 20,1877 


$ 

Frederick Patterson—.. 

17 c. 

June 10,1877 

Nov. 1,1877 



110 c. above Christiana light-house, b 11 c. below mouth of Brandy wine Creek, c 12$ c. above mouth 

of Brandywine Creek, d 14 o. above Market street. 
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Abstract of contracts for improving harbor at Wilmington^ Delaware. 


Date of 
©outraote 


Contractor. 


Nature of work. 



1877 American Dredging Company, Phila¬ 
delphia, Pa. 

1877 Thomas Cummings, New York City . 


Dredging wnd..... 
Removing fast rock 



#0 10 June 39,1377 
24 50 Aug. 1,1877 

r 

+ 


E 4 . 

IMPROVING HARBOR AT MARCUS HOOK, PENNSYLVANIA. 


Daring the fiscal year ending June 30, 1877, no expenditure of funds 
has been made at this harbor, its condition being substantially the same 
as mentioned in the last annual report. The harbor, though small, 
proved of much value to commerce during the past winter, the record 
kept showing that 208 vessels, mostly large ones, sought this harbor for 
protection from the heavy moving ice in the Delaware from December, 
1876, to about the middle of February, 1877. 

The only repairs required to the ice-piers are at the upper outer one, 
a portion of the top course of which lias been moved slightly on its bed, 
and the down stream stone mooring-post of which lias in consequence 
been moved very triflingly from its original position. The two wooden 
landing-piers, which are used during severe winters in connection with 
the detached piers, show the effect of the severe storm, and high tide of 
last September. Mo timber was displaced, but the earth-filling wsw 
badly washed away. The upper timbers to these shore-piers have de¬ 
teriorated rapidly the past year, and require prompt repairs, which, 
with those required by the upper outer stone pier, will cost about 
$2,200. 

It is proposed to examine these piers with a view of placing an en- 
rockment around their bases, if found necessary. 


Money statement . 


1, 1876, 
1, 1877, 


• m m «» 


m m m 



during 4 fiscal year.. 


• • * • • m w> m m m m m m m m m 


mm m m m m m m m m m, m m m m m m m m • •• * 


* 6 , 


July 1,1877, amount available 




• • m m m m m • • • • • • • • ••«*•• • 


• m m m m m 


• • • • • • 



IMPROVING ICE-HARBOR AT CHESTER, PENNSYLVANIA. 


By the act of August 14, 1876, $2,600 were appropriated u for the con¬ 
struction of ice-harbor at Chester, Pennsylvania,” 

The expenditure of the appropriation was authorized Decembers, 
1876. . A project was submitted January 6 , 1877, and subsequently ap¬ 
proved, for repairing the ice-piers and bulkhead of the upper line, and 
the reconstruction of the two connecting bridges. The limited amouut 
ol the appropriation made.it advisable to do the work by hired labor and 
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purchase of materials iii open market, for'which authority was received 
from the Chief of Engineers. 

Owing to the continuation of cold weather, with considerable frost in 
the ground, and to the harbor continuing filled with vessels moored to 
the piers, operations on the repairs did not commence until the latter 
part of February, 1877, after which they were continued without serious 
delay till about May 1, completing the repairs to piers and bulkhead, 
and the reconstruction of the two connecting bridges. 

The materials purchased and used, superintendence, labor, aud office 
expenses iu doing this work, with the cost of same, were as follows: 

For white pine timber. 

For yellow pine timber 

For oak timber.... 

For iron.. 

For earth filling.. 

For painting. 

For snperinteodence, 
i»r office expenses.. 




a «■ ■ <in *■ • 


m m m m m m m •»«*••• • m • 


• • m m m m m •«■•»••• • ••••*» 


mm* mm 


m m m m ■ •«*••• m m » m * m m m m <osd> m m m m 


m m m + m m m m • 


m m 


<m m m # • • • m 


$535 21 
280 00 


• «• «P • * 


• •••<■• m 


• m * mm 


mm m m m m m • mmmmrnmmm 


m m m mm 


m m m 


# m m m m m m 


m m m m 


• * m m m 


mm* 


• m <m m m m m w> m 




• » m m 


• •it*** !•••■• «* m 



workmanship. 


• m • • • • m » 


m m m m m • * 


• • * • 


m «in * • m m 


• « an* m * 


2 





The condition of the ice-pier, bridge, aud causeway 
substantially the same as reported last year. 

This harbor, though not generally resorted to as a harbor of refuge, 
was quite valuable the past winter. It afforded shelter for about 25 
large-class schooners, several tag-boats aud barges, and 1 dredging- 
machine. 

Chester is steadily increasing both in population and manufactures. 
One of the largest irou-ship-buikling establishments in the United States 
located here. 

Chester is in tb© collection-district of Philadelphia. The nearest port of entry, light- 

Miffli 


• rtri ■ 


boose, and fort mre respectively Philadelphia, Fort Mifflin light, amt Fort Mifflin. 

The amount of reveime collected at .Philadelphia daring the fiscal year ending 
30,1877, was $6,410,594. 

Money statement 



Amount appropriated by act approved August 14, 1876 
inly 1, 1877, amount expended daring fiscal year.. 


» * » ®» 


$2,600 00 
2,600 00 


E 6 







y the act of August 14, 1876, $20,000 were appropriated u for the 
improvement of the Schuylkill River, Pennsylvania.” Subsequently 
$15,000 of this sura were allotted for expenditure by letter from the office 
of the Chief of Engineers of September 15, 1876, and the balance of 
$5,000 by letter of April 30, 1877. 

Projects for the expenditure of each of these amounts were submitted 
aud approved. 

Daring the fiscal y ear ending Jane 30, 1877, the improvement of this 
river has been directed to deepening of the channel, from its mouth up 
stream to opposite the outlet of the back channel north of League Island, 
so as to afford 24 feet depth of water at ordinary low tide, with a width 
of 150 feet. 

This work is being executed under contract with Morris F. Brainard, 
of Albany, N. Y. f dated November 16, 1876. Operations iu dredging 
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commenced the latter part of November, 1876, and continued until cold 
weather, when the machinery was withdrawn for the winter. Work 
was resumed early in March, 1877, and is now in progress. 

The result of these operations to July 1, 1877, has been the excavatiot 
of a channel from the 24-foot curve in the Delaware, np stream for about 
3,600 feet, with a width of 80 feet for a distance of 2,600 feet, and 50 feet 
in width for the remaining distance, affording 24 feet depth of water 
at ordinary low tide. About 50,000 cubic yards of material have beta 
removed. 

The improvement in progress at this point is a modification of tb$ 
original project for the improvement of this river, as recommended ia 
my report for 1875. It is to enlarge the cut from the Delaware into the 
Schuylkill until it shall have a width of 300 feet, aud a depth of 24 feet 

present season it is proposed to continue the dredgingat 
the mouth, increasing the width of the channel with each cut, aud effect¬ 
ing a depth in accordance with the project. 

tinder the allotment of $5,000, advertisements were issued invitin 
proposals, which were opened June 4,1877, and a contract awarded 
executed. 

It is proposed to expend this amount by continuing the improvement 
of the river near Gibson’s Point, which will admit of the removal of 

about 18,000 cubic yards of sand, gravel, and stones. This work is ex¬ 
pected to be executed during the present season. 

During the next fiscal year it is proposed to continue the improve¬ 
ment of the river by completing the deep channel at the mouth; by re¬ 
moving about 3,000 cubic yards of gravel from the east side of the cut 

Penrose Ferry bridge, so as to make a uniform width to the 
channel at that locality; by removing 400 cubic yards of fast rock from 
the channel off u Gibson’s,^ and about 50,000 cubic yards of sand and 
gravel from the channel-way betweenGibson’s” and Gray’s Ferry bridge. 
The last-mentioned work to be with a view of affording 18 feet depth of 
^ater at ordinary low-tide. This will require an appropriation of $65,000. 

The trade and commerce benefited by this improvement embrace for¬ 
eign trade in grain and petroleum, (which is very large, as the following 
statement will show,) lumber and marble, and domestic trade in lumber, 

Office of Peter Wright & Sons, 

Philadelphia, July 6, 1877. 

Number of vessels at Point Breeze from June 30,1876, to June 22, 1877, inclusive •' 
Steamers, 2; ships, 32; barks, 199; barkentiueB, 3; brigs, 40; schooners, 45; sloops, 2J 
barges, 52; total, 375. 

Amount of petroleum and its products shipped from Point Breeze from July, 1876, to 
June, 1877, inclusive: Refined,363,859; crude, 338,278; benzine, 38,921; total,740,959 

Number of vessels at and shipment of grain from Girard Point elevator from Jaly. 
76, to June, 1877, inclusive: Steamers, 26; ships, 15; barks, 282: brigs, 6. Total 
vessels, 329; total bushels, 12,500,000. 

Number of vessels at and estimated sbipmeuts of petroleum from Gibson’s Point 
from July, 1876, to June, 1877. inclusive: Ships, 13; barks, 109; brigs, 11; schooners, 
2; barges, 98. Total vessels, 233; total barrels, 223,000. 

Peter Wright & Sons. 

Original estimated cost of improvement .... $257,700 00 

Increased estimate of 1874, (#40 per cubic yard for rock instead of $25)__ 42,000 00 

Increase as recommended in last yearVreport for additional depth and width 

lit the mouth of the river ..............____ 75,000 00 

374,700 00 

Total amount appropriated ...... ...... .......... .. 165,000 00 

Total amount expended.....IIIIIIIII« 156! 469 00 
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This work is in the collection-district and port of Philadelphia. The nearest light- 
«oa is Fort Mifflin light. The nearest fort is Fort Mifflin. 

The amount of revenue collected ut Philadelphia daring the fiscal year ending Jan© 
30,1877, was $6,410,594. 

Abstracts of proposals and contracts are herewith. 

Money statement 


Jnlj 1, 1876, amount available... $99 85 

Amount appropriated by act approved August 14, 1876. 20,000 00 

- $20,099 85 

July 1,1877, amount expended during fiscal year. 6,096 06 

Jaly 1,1877, outstanding liabilities.. .. 2,5:14 71 

- 8,630 77 





available 


» • m m m m m m m m m m m m 


m m m m m m <m> m m w 


11,469 08 


Anioant (estimated) required for completion of existing project. 209,700 00 

Araoont that can be profitably expended in fiscal year ending June 30,1879 . 65,000 00 


Abstract of proposals for improving Schuylkill River, Pennsylvania , received November 2, 






Name of bidder. 

Rate, cu¬ 
bic yard. 

To commence— 

To complete— 

B.H.French, Vol ney. Os wegoCo,N. Y .... 

Charles J. De G raw, Volney, Oswego Co., N. Y ...._ 

Edgar M. Payn, Albany, N. Y ........ --- ...... 

Morris A Coinings JDr jdging Company, Mew York City 

Morris F. Brainaro, A ibauy, N. Y ........ 

American Dredging Company, Philadelphia. ........... 

Cents. 

30 

14 

86 

20* 

11* 

12* 

When required . 
Nov. 90.1«76 .... 
Apr. 10,1677. — 
A pr. 1,1877...... 

Nov. 8, 1876.. 

Nov. 6, 1876. „.... 

When required. 
Nov. 90, 1877. 
June 30,1877. 

May 21 ,1877. 

J nne 30,1877. 
June 30,1877. 


Abstract of propmah for im 






U 

A 

a | 

fc 

. . . 

Name of bidder. 

B 1,* 

T3 4> C) 

gel 

IHI e 

To commence, 

• 

To complete 

i 

* 

Cents . 
19 

July 1, 1877 

Oct. 1, 1877. 

S 

The American Dredging Company.... —... 

ai 

July 2,1877 

Nov. 1, 1877. 

3 


18 . 

Sept. 15,1877 

Nov.30, 1877. 


Abstract of contracts for improving Schuylkill Biver , Pennsylvania, 


Bate of con¬ 
tract. 

Contractor. 

Locality. 

Character of dredging. 


To complete. 

Not. I6 t 1876 

M. F. Brainard, 

From month up stream 

Mud and sand. 

Cent*. 

11* 

June 30,1877. 

July It, 1877 

Albany, N. Y. 

M. F. Brain ard, 

Gibson’s Point*. 

Sand, coarse gravel, 
and stone. 

16 

Nov. 30,1878. 

Albany, N. Y. 




E y. 

IMPROVING DELAWARE RIVER, BELOW PETTY’S ISLAND. 

By act approved August 14, 1876, 840,000 were appropriated for this 
improvemeut, aud nuder an allotment from this amount of $35,000 by 
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letter from the Chief of Engineers of September 15, 1876, a project for 
the expenditure of this sum. was submitted and approved, and adver¬ 
tisements issued inviting proposals for the improvement of the river at 

Fort Mifflin Bar. A contract for.the work was awarded to and executed 

with the American Dredging Company of this city. The contractors 
commenced operations in dredging about the middle of November, 1876, 
and, excepting the winter months, the improvement has been in progress 
since that time without cessation. 

Under this contract the work has been applied to the removal of ad¬ 
ditional material from Fort Mifflin Bar, along the westerly side of the 
improved chaunel near its entrance into the New Jersey Channel on the 
south, so as to give increased width to the chaunel through the bar at 
that point, and to remedy the tendency of the southerly edge of the bar 

New 

The cut of 22 feet depth of water at low-tide continues here, exceptii 

a small area at its northerly end, uear the entrance to the Pennsylvania 

Chaunel. This will be remedied bv the removal from the bar at this 
<• • 

end of a triangular piece similar to that now being removed at the south¬ 
westerly end of the channel. 

The work of the past year for the improvement of this river has been 
the removal of about 100,000 cubic yards of sand at Fort Mifflin Bar, 
and the removal of a wreck from the north side of the channel about a 
half-mile below the Horseshoe Buoy. 

Daring the present season it is proposed to complete the widening 
of the cat at the south end of the improved channel at Fort Miffliu Bar, 
and commence and complete the removal of the triangular portion of t 
bar adjoining the improved channel at its entrance to the Pennsylvania 
Channel north. This will require the removal of about 50,000 cubic 
yards of material. The unallotted balance of $5,000 for the improve¬ 
ment of the Delaware River below Petty’s Island having been made 
available April 30, 1877, a project for its expenditure will be submitted 
as soon as the work now in progress at Fort Mifflin Bar approaches com¬ 
pletion. With the balance of the appropriation it is proposed, after 
completing the work now in progress, to remove a wreck from the chan- 
nel a short distance above Pea-Patch Island, (Fort Delaware,) and oue 
from the channel north of the buoy or the u Middle” Delaware Bay, and to 
re the improvement of the channel at Bulkhead Shoals by dredging 
away a projecting point on the northern and western side of the channel. 

the improvement at Fort Mifliiu 

Bar, (to 

termine what additi %J f HUB CWII If V* Jit MU T | * Vl|Wli« Wl n/uiv* Vi 

During next season it is proposed to continue the improvement 
the channel of the river at Bulkhead Shoals by dredging at the locality 
where work was suspended in the fall season of 1875, so as to deepen 
and straighten the channel, and afford 21 feet depth of water at ordinary 
low tide. 

Vessels with a draught of 22 feet now pass through the cut at Fort 
Mifflin Bar at any stage of the tide. The benefit to commerce derived 
from this improvement is of great value to Philadelphia. The foreign 
trade of Philadelphia for 1878 aggregated nearly $71,000,000; a much 
larger sum than was reached by the trade of any previous year. 

Original estimated coat of improvement.................. .......... .... $275,000 00 

Total amoun t appropriated..... .. 40,000 00 

Total amount expended............---.. 19,326 03 

Abstracts of proposals and contracts are herewith. 
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Money tatement. 


Amonot appropriated by met approved August 14, 1876.. $40,000 00 

July 1, 1877, amount expended during fiscal year............ $14,163 95 

Joly 1,1877, outstanding liabilities......................... 5,102 08 

-- 19,326 03 


Joly 1, 1877, amount available.......................................... 20,673 97 


Amount (estimated) required for completion of existing project. 235,000 (JO 

Amount that can be profitably expended in decal year ending June 30,1879. 100,000 00 


Abstract of proposals for improving Delawc 

2 





IE. H. French, Volney, Oswego County, New York . 
Charles J. De Graw, Voluey, Oswego Couuty, Now 
York. 

Morris Sc Comings Dredging Company, New York 
City. 

American Dredging Company, Philadelphia, Pa.. 


Morris F. Brainard, Albany, N. Y 


$0 35 When required 
IS 1 Nov. 20, 1876 ... 


23 

16 


May 1,1877 
Nov. 6,1876 


• IB • «» 


17 J Nov. 8,187(1. 


To complete— 


When reqnired. 
Nov. 20, 1877. 

OcL30,1877. 

June 30,1817. 
June 30,1677. 


Abstract of contract for improving Delaware River , below 







V i 



ci 

e 

i 

i 


0 

{- til- 

>» 


c 

0 

u 

'Umi 

o 

Contractor. 

Locality. 

c s 

— “ill 

o Jr ; 

<Mli 1 1 

3 

,o 

13 

O 

To complete . 




u j; 

»«. 

tb | 

.g4m» 


& 



; ,15 

Q 



Nov. 17,1870... 

American Dredging Company, 
Philadelphia, Pa. 

Fort Mifflin 
Bar. 

Sand, mud, and 
gravel. 

|0 16 

Jane 30,1877. 


£ 8 * 

IMPROVING DELAWARE RIVER, BETWEEN TRENTON AND WHITE HILL, 

NEW JERSEY. 

There was no appropriation made for this work by the last session of 
Congress, and nothing has been done since operations were suspended 
in the fall season of 1875, At that time a channel had been excavated 

wound Periwig Island, with a width of not less than 1.25 feet, affording 

6 feet depth of water at low tide. 

Should an appropriation be made for this work for the next year, it 
is proposed to continue the improvement of the channel at this locality 
in maintaining its depth and increasing its width. 

_ An. appropriation of $10,000 for the next fiscal year is asked for con¬ 
tinuing the improvement of the river between Trenton and White Hill. 

Trenton is in the collection-district of Burlington, Philadelphia being; the nearest 
port of entry. The nearest light-house and fort are, respectively, Fort Mifflin light 
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and Fort Mifflin. The revenue collected at Philadelphia during the year ending Jane 


30, 1877, amounted to $6,410,594. 

Original estimated cost of the work...... $75,000 00 

Total amou n t appropriated to June 30, 1.877 ....................._.... 45,000 00 

Total amount expended to June 30,1877.„.. 45,000 00 

Money statement. 

Amount required for completion of work ................................ $30,000 00 

Amount that can be profitably expended in fiscal year ending June 30, 1879. 10,000 00 











river since the 
exhausted. 

3 proposed next 
3U t by dredging 
opening an inlet into the bay at 
Lewes Greeks. 


Should au 

season to continue the original 
river at the shoal places, 
junction of the Broadkiln 

This work is in the collection-district of Wilmington, Del., which city is the nearest 
port of entry. Fort Delaware is the nearest fort, and Delaware Breakwater light ia 
the nearest light-house. 

Original estimated cost of the work.....$80,447 00 

Total amount appropriated to June 30, 1877 ...... 10,000 00 

Total amount expended to Jone 30,1877........_ 10,000 00 




Money statement. 

Amount required for completion of the improvement..-.........$70,447 00 

Amount that ciiiii be profitably expended in fiscal year ending June 30,1879. 10,000 00 


£ io. 

IMPROVING THE NORTH AND SOUTH BRANCHES OF THE SHREWSBURY 

RIVER, NEW JERSEY. 






were expended in 
several changes 


During the season of 1875 a partial survey of the north branch and 
main river was executed, a report of which m f as submitted iu my an¬ 
nual report for 1876. 

It is proposed next season to contiuue the improvement by dredging 
the channel at Upper and Lower Rocky Points, and constructing a de- 
flecting dike at the latter. An appropriation of $18,000 is asked for 
these purposes. 


Shrewsbury River is in the collection-district of Amboy; fort at Sandy Hook is the 
nearest fort; and Naveaink lights are the nearest light-houses. 


Total amount appropriated to June 30, 1877 
Total amount expended to June 30,1877 


$19, 00 
19,000 00 


Money Mtatemm 


Amount (estimated) required for completion of existing project.......... $18,066 00 

Amount that can be profitably expended in fijcal year ending June 30, 1879. 18,000 00 
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E 11, 


IMPROVING COHANSEY CREEK, NEW JERSEY. 


This improvement remains in an incomplete condition, no appropria 
tion having been made for this work for the last three fiscal years. 

An appropriation of $10,000 is asked for continuing the improvement 
in accordance with the project submitted December 9, 1872. 


• « bb> <* s*. «p as •»'!!(« m 


Original estimate of cost ...... 

Total amount appropriated to Jnne 30, 1877 
Total amount expended to June 30, 1877.. 


m m m m m 


m m m m 


m m m 


m m m m 


m m m «* m m 


• m m m 


imispgiiijsi, m m m m • • • 


• • • 


$30,000 00 
10,000 00 
10,000 00 


Cohansey Creek is in the collection-district of 
port of entry. Fort Delaware is the nearest 
light-hoase. 


Bridgeton, N. J., which is 
i and Cohansey light is 


Money statement . 

Amount (estimated) required for completion of existing project...$*20,000 00 

Amount that can be profitably expended in fiscal year ending June 30,1879. 10,000 00 


£ 12 . 

DELAWARE BREAKWATER. 

This work remains substantially in the same condition that it did at 
the date of the last annual report. 

The Western Union Telegraph Company have a station on the break¬ 
water with shore connection, as reported last year. 

Appended hereto is a table showiug the uuraber of vessels seeking 
refuge in the breakwater harbor annually for 13 years, and their total 
for 37J years between 1833 and 1877. 


Statement of vessels taking rrfnge in Delaware Breakwater Harbor daring 

below . 




leu*. 

Ships. 

oi 

* 

n 

ri 

to 

•#» 

« 

t 

a | 

o 

m 

1111833* •••••• 

23 


178 

372 

••*•••<■>•«*•••«■ • 

165 


734 

3,191 

m m m m m 

107 


1,060 

5,335 

tmr 

•VI • • m • • • • 

344 

a • • • » » 

1,937 

7, 742 

■»••••• m m m m m » • • • 

35 

947 




55 

239 

879 


1367............... 

113 

290 

. 825 

Kxsm 

18» .. 

119 

839 

■ WiHS* 

8, 588 

B73... 

192 

877 

867 

13,976 

1P74... 

166 

605 

623 

9,797 

1875 .............. 

222 

£»4 

581 

9, 547 

Kill ..... „.......... 

370 

% 764 

587 

■rasa 

From Jan. 1.1877, to 
July 1,1OT7. 

317 

9, 784 

417 

4,681 

a 

Tttal for374 year* 

6, 4J5 

13,778 

32,653 

4J3, 781 ( 

t 


OQ 

Pilot boats. 

• 

5 

a 

4m* 

OQ 

© 

H 

Kemarka. 

167 

127 


866 


765 

685 

*••••• 

5, 538 


802 

794 


8,098 


356 

874 


11,253 


90 


114 

6, 6C9 


353 


246 

9,759 


307 

«» ® 9 •* m 

279 

9,814 


522 

9*23 

629 

12, 42e 


734 


844 

17, 490 

Pilot-boats classed 
with schooners. 

477 


781 

12. 449 


420 

«* m m » ®e * 

843 

12, HOT 


447 


945 

15. 493 


206 


514 

8,982 

Six Months’ return. 

17,035 

13,688 

9, 600 

325,970 
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E 13 . 

PORT WARDEN'S LINE, PHILADELPHIA, PENNSYLVANIA. 

This question remains as last reported, nothing on the subject having 
been heard from the municipal authorities of Philadelphia. 

A bill has passed both branches of the city councils providing for the 
■ widening of Delaware avenue by about 30 feet, for the purpose of allow¬ 
ing a railroad-track to be laid down on that aveuue. This will require 
some steps to be taken to recover the warehouse space, which will be 
encroached upon by the street when it is widened. 
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ANNUAL REPORT OF MAJOR WM. P. CRAIG HILL, CORPS 
OF ENGINEERS. FOR THE FISCAL YEAR ENDING JUNE 
30, 1877. 

United States Engineer Office 

Baltimore , Md., July 1 

General : I have the honor to forward herewith the annual 
.Year ending Jane 
x>rs, and of surveys, which have 
Efforts have been made to procure 

by instructions 

Chief of Engineers and in compliance with law. These efforts 
been .entirely successful. 

Very respectfully, your obedient servant, 

Wm. P. Craighill, 

Major of Engineers , Brevet Lieut. Col, U. 8 , 









Brig. Gen. A. A. Aumphreys, 

Chief of Engineers U . 



P i 


IMPROVEMENT OF CHESTER RIVER AT KENT ISLAND NARROWS, MARY¬ 
LAND. 

» 

The object of this improvement consists in dredging a channel 100 
feet in width and 7' feet in depth, at ordinary low-water, from Chester 
River to Easton Bay, including the cutting of a passage through the 
causeway across the narrows. 

As stated 
spring 
was 

The 

1873, and 

On June 30, 1876, these appropriations had 
On the Easton Bay side of the causeway, the channel had beqn com¬ 
pleted ; the width, however, having been reduced to 80 feet. 

On the Chester River side the channel had been dredged to 80 feet in 
width over the entire distance, and an additional cut was being made, 
making the total width 100 feet as at first proposed. The passage 
through the causeway had also been cut to the full width allowed by the 
draw, 60 feet, and to a depth of fully feet. 

Dredging was continued on the Chester River side of the causeway 
until July 7, 1876, when the work was closed, the appropriation having 
been exhausted. At this date the tilth cut had been carried about £ 
of the way from Chester River to the narrows, giving the full width of 
100 feet over this portion of the channel. 
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Total amount of material removed since the commencement of opera¬ 
tions in May, 1875, §9,747 cubic yards. 

On the completion of operations a survey of the entire channel was 
made, occupying from the 10th to the 20th of July, and the soundings were 
afterwards carefully plotted. The soundings indicated a depth of fully 
7 feet at ordinary low-water, through the entire length of the channel 

Its width bad also been well maintained. A.t the passage through the 

causeway, under the draw which had been built by the county author¬ 
ities, a remarkable cutting was ascertained to have taken place, a depth 
of nearly 20 feet being found. The current through the passage was 
also very strong, after the epoch of high-water on the Easton Bay side, 
indicating the necessity of giving a greater vent to the water. 

An appropriation of $5,000 was made for the work, by the act ap- 











• #1 



through the causeway, by cutting out from under the counterpoise of 
the draw, and to give further relief to navigation, by driving piles, 
forming wings on either side of the passage-way through the draw; hut 
the severe storm of September 17-18, so completely broke up the entire 
causeway, that no expenditure ou the part of the United States seemed 
to be justified, until such time as the authorities of the counties inter¬ 
ested should have repaired the causeway and bridge. 

On the 31st of March, the remaining $4,000 of the appropriation of 
August last was made available, but the condition of the causeway was 
still such that no expenditure on the part of the General Government 
could be recommended. Repairs upon the same by the county authori¬ 
ties were In progress, however. 

In April last, an examination of the entire channel was made, occupy¬ 
ing from the 18th to the 21st of the month, inclusive. It was found 
that the channel had maintained itself well, both as to width and depth. 

Borne changes appeared to be taking place on the Easton Bay side, near 

the causeway, where it had been cut through, and in May a special ex¬ 
amination was made at this point. It appeared to be quite evident that 
the water passing through the causeway was endeavoring to cut a new 
and more direct channel across the flat immediately below (Easton Bay 
side) the causeway, a new and deep pocket being found, extending in 
that direction from the passage. At an examination of the causeway 
















seem 


with the improvement; and on June 4, a proposition was made to the 
Chief of Engineers to proceed with the work, and was by him approved. 

The plan contemplated the expenditure of about $1,000 in cutting 
through the causeway under the counterprise of the draw, in riprap- 
ping at the central pier and the counterpoise abutment, in driving piles 
to form wings at the passage through the draw, and in marking the 
sides of the channel with piles to serve the purpose of buoys, and to 
devote the balance of about $4,000 to cutting off several sharp turns in 
the channel, particularly in the immediate vicinity of the bridge on the 
Easton Bay side, all the materials to be purchased, as well as the ma¬ 
chinery to be hired, in open market. 

On June 11 operations under the above plan were commenced. Dur¬ 
ing the mouth 18 guide-piles were driven on the port-side of the chan¬ 
nel, marking thoroughly its entire length from Easton Bay to Chester 
River. These piles were stripped of bark aud paiuted black. 
Forty-two piles were driveu at the passage through the causeway, 

.... f i . .> 
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forming 4 wings, each GO feet in length, and located, respectively, at 
each corner of the passage. These piles were planked up for a distance 
of 5 feet above high-water mark with 3-iuch plank to protect the guards 
of passing steamers. 

The causeway was cut out by hand to below low-water mark, and 
about 100 cubic perch of stone were used as riprapping at the central 
pier and at the counterpoise abutment. At the close of the above work, 
op June 28, a dredge and two scows were chartered by the day for the 
purpose of dredging at the sharp turns spoken of above. 

lie entire balance of funds on hand can and probably will be profit¬ 
ably expended in continuing this dredging. 

The original estimate for this improvement was $23,000. 

Twenty-five thousand dollars were appropriated in all up to June 30, 
1877, but owing to long and unavoidable delays, and consequent increase 

of expenses, this sum.has not quite completed the work estimated for. 

Occasional repairs will be required to keep this channel open when com¬ 
pleted. Their cost will probably average $3,000 per year. This amount* 
can be profitably expended in the fiscal year ending June 30, 1879. 

Capt. C. B. Phillips, Corps of Engineers, has had the immediate su¬ 
pervision of this improvement. 

This work is in the collection-district of Baltimore. 


Money statement. 

July 1,1976, amount available.... 

Amount appropriated by act approved August 14,1876 


» • » «« m m « » «» * * « » 


• m m 9 » » • *®» * « * « * 


July 1,1877, amount expended during fiscal year 


p. 374 15 
5,000 00 


10,374 
6,340 


July 1,1877, amount available 


• «H» «> 


m • m 




Amount (estimated) required for completion of existing project... 
Amount dmfc can be profitably*expended in fiscal year ending June 



3,000 00 
3,000 00 


Fa. 

ENTRANCE TO THE 
MARYLAND. 


HARBOR OF BALTIMORE 


The obje 
1 as will 




This 





lis work has be 
vessels drawin 
ordinary stage 



to secure by 
:2£ or 23 feet 
the tide. 







i chan- 
city of 



reg 




is 



When the work was practically complete, in 1874, it was estimated 
that an annual outlay of $50,000 would be required to maintain the 
channel in the condition in which it then was. 

Since that date the appropriations for the work have exceed the 
above estimate by but a small amount; but all the funds that could be 
spared for the purpose have been devoted to securing an additional 
width to the channels. 

Thus, in the years ending June 30, 1875 and 1876, the CJraighill chan¬ 
nel was widened to 330 feet at those portions where it had a less width ; 
the Brewerton Channel was widened by an additional cut 40 feet in width, 
making a total width of about 300 feet throughout; and the turning- 
place, at'tine junction of the Brewerton and Fort McHenry Channels, 
▼as enlarged. These increased widths have afforded some considerable 
relief to shipping, but more is needed. 

The large steamers that ply to and from the port, and which have in¬ 
creased very rapidly of late, both in number and size, are very apt to 

18 E~ 
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ran against the sides of the channel, catting off large slices of the biiik, 
thus endangering the vessels and at the same time seriously in tiring the 
channel. 

During the past fiscal year operations have been, confined fce dredging 
at (he upper end of the Fort McHenry Channel and the lower end of the 
Brewerton Channel. The object of dredging at the former point was to 
widen the entrance to the inner harbor of Baltimore to facilitate the pas¬ 
sage in and out of large vessels. 

At the latter point the object was to restore the original dtepth of the 
channel from the lower end to a point opposite to and a little above North 
Point. This portion of the channel necessarily projects into and across 
the current of the Susquehanna River, and has been referred to in pre¬ 
vious annual reports as probably in need of more or less dredging each 
year in order that its depth may be maintained. 

On June 30,1376, the work remained suspended, and the Government 
tug Leslie was in charge of a watchman, the appropriation having 
exhausted early in June. 

of Congress approved August 14,1376, an appropriation of 
$75,000 was made for the work; but uo instructions as to its availability 
for expenditure were received until September 14, when an allotment of 
$40,000 was made. 

The tug Leslie was at once put in commission, and examinations of 
portions of the channel commenced, to determine the points most in need 
of attention. 

The examinations and the resulting maps having been completed, pro- 
posals for dredging were invited, and were opened November 1. 

A contract was entered into with Messrs. Curtis, Fobes & Co., of Port* 
land, Me., (the lowest bidders,) for the removal of 210,000 cubic yards of 
material, at the rate of 9§ cents per yard. The contract required the 
work to be commenced December 1,1876, and to be completed Joae S9, 
1877. In December, while the cioutr;ietors f Aachinery was on tie way 
to Baltimore from the North, it was struck by a severe gale, and seri¬ 
ously crippled near Sandy Hook, N. Y. 

The harbor of Baltimore, meanwhile, became closed with ice, and re¬ 
mained so until late in February, so that dredging would have bean im¬ 
possible had the apparatus been at hand. 

Dredging at the upper end of the Fort McHenry Channel was finally 

March, and was completed on the 2d of May. 

The area dredged over consisted of two wedge-shaped pieces, one lying 
on the Lazaretto side, the other on the Fort McHenry side of the chan- 

easier entrance to the inner harbor, the widen¬ 
ing commencing at a point about 1,200 feet below the we » light, 
and attaining a width of 750 feet opposite said point. All this mm was 
dredged to a depth of 25 feet at ordinary low-water; 04,000 cubic ft id 
of material were removed from this locality. On the completion of this 
work dredging was commenced at the fewer end of the Brewerton Chan¬ 
nel. At the dose of operations in June, 1876, an interior eat, 45 feet 
from the north side of the channel, had been carried up to nearly oppo¬ 
site North Point, ft i there left incomplete for want of fonids. 

Daring May and June, 1377, this cut was completed, iiasi 3 addition 
interior cuts have ate > Mm made, < or ptefci ig the total of 240,0011 yaw/# 
called for in the contract. 

All this dredging: bm been to 25 feet at o dinary few-wiiter, * it 
leaves this portion of the channel, to the extant of ; v< >seve U nfits 
width, in better condition than ever afore. 

The balance ($35,000) of the appropriation of August 14,1876, haring 
been rendered available in April last, a project of expenditure was i tb- 
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HP 

lifted to the Chief of Engineers, which being approved, proposals were 
invited for dredging 300,0111 cable yards of material, in addition to the 
amount contracted for under the previous allotment. These proposals 
were opened on Jane 1, and a contract entered into with Mr. A. P, 

Brown, of Washington, D. 0., (the lowest bidder,) for the execution of 

the work at the rate of 9| cents per cubic yard. The contract requires 
the work to be commenced July 1, 1877, and to be completed ou June 
30,1878. 

An examination of the lower end of the Brewerton Chiannel was made 
May last, and the results plotted. 

It disclosed the necessity of continuing the re-dredging over the re¬ 
width of the Brewerton Channel, as far as opposite 
and also the necessity of enlarging the taming-place 
with the Craighill Channel. 

It is proposed to complete the dredging at these two localities, and 
afterward to devote the balance available to dredfirinar an entirely new 

the Brewerton Channel, thus givin 

W # Iji ! 1 

feet. 

Quite extensive repairs to the tug Leslie will be required during 

coming fiscal year, including the putting in of a new boiler, her present 

one being fifteen years old, and in very bad condition. 

No appropriation was made for the coming fiscal year ending June 30, 
1878. One hundred and thirty-five thousand dollars were asked for that 
year, which would have filled the estimated cost of the existing project, 
provided for the annual reparations. To this sum add $50,000 for 
rep and we have as the amount that can be profitably expended 

in the fiscal year ending June 30,1879, $185,< 

The immediate supervision of this work has been in the hands of 
Capt. C. B. Phillips, Corps of Engineers. 

Money statement. 

July 1,1076, amonnt available...........». 

Amount appropriated by act approved August 







<m m m » » « 



1876 


• * * » « «* m 


amount expended during fiscal 
outstanding liabilities 


• m » m » m m m 




• *» • • j* 


» * m « 


|794 68 
76,000 00 

20,965 72 
9,497 05 


$75,794 




768 77 


July 1 



amount available 


m m m • * » » » 


• *» m m « m u® 


031 


Amount (estimated) required for completion of existing project.. 
Amonnt that can be profitably expended in fiscal year ending J une 


• • ,<■> • * 


PafapMO JI!7ii«r. Proposals for 



Bids opensd inf 


185,000 
185,000 

J iowmh r 1,1876. 



t« 

A 


K 


I Cotta, foba Jt Co. - 

S iTaimw Cn m in g g . . . .. 

3 * lit ¥. Bralnara. 

4 j W. XL Beard........ 

■5 American 

• Company. 

•l&SLFiHs ........ 


»- t-» a 

Beeidenoe. 

m <p 

2 

2 

h 

's 

S 

• i 

I 

1 . 
B© 

il 

& 

3 f? 

o p 
© i 

p 

ili 

IK 

|P 

Sfr| 

£ sl 

Ilf 

a 10 ® 

16 j* 

IS!« la 

Mil 

i 

|6 

P 

*E 

* 

BturUaadl, „ 11 j®. 

All 

ili 004 



ill 004 

Mew York.... 

■lift M-Mrm 

AU. 

15 


80 19 

84 

Albany.. 

BrooMyii ..... 

80,000 
80, <300 



13 

17 


Philadelphia.. 

AU. 

174 


80 

85 

Brooklyn..... 

80,000 



1 H 







Time. 


Commence— Complete— 


Dm 1,1S76 
Apr. 1,1877 
Deo. 10,1876 
Deo. 1,1876 
Nov. 15,1876 

JjPL 1,1877 


June 30,1877 
Jane 30,1877 
Jon©», 1877 
Jane 30,1877 
Jane SO, 1877 

Jane 30,1877 


cent! for *11. Contract awarded. 
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Paiapsco Hirer, Bids for dredging opened at 12.5 p, m., June 1, 1877. 


u 

,2 

Name. 

Residence. 

I 

Time. 

it 

>> 

Remarks. 

g 

Commenoe— 

1 Complete— 

■c-g 

PU § 

1 

American Dredging 

Philadelphia...... 

June 15,1877 

June 30,1878 

Cent*. 

13* 

<t> 

2 

Company* 

Geo. C. Pohm & Co... 

Baltimore. 

July 1,1877 

July 1,1878 

13 


3 

Morris Sc Ctimings 

New York City... 

July 1,1877 

J n: o 30,1878 

15 


4 

Dredging Company. 
A. P. Brown.... 

Washington, D. C. 

June 30,1877 

June 30,1878 

91 

Contract awarded. 

5 

G. H. Ferris.... 

Baltimore_ 

June 15,1877 
July 1,1877 

July 30,1878 
Juue 30,1878 
June 30,1878 

1*1 

13* 

»t 


6 | 
7 

M. F. Brainard. 

Win. H. Molthrep_ 

Albany ... 

New London.Conn. 


I 

E. It. Seward......... 

Albany, N. Y...... 

June 15,1877 

June 30,1878 

15 



COMMERCIAL STATISTICS. 


Custom-House, Collector’s Office, 

Baltimore, Md. f September 10, 1877. 

Sir: Id compliance with yours of the 4th instant, requesting a report relative to the 
commerce of Baltimore for the fiscal year jnst closed, the following exhibit is respect¬ 
fully submitted : 

In justice to my predecessor, I deem it proper to state that I took possession of this 
office on the 5th of July, so that it was impossible for him to famish you with all of the 
information you asked for up to the end of the fiscal year. 

Statements covering the last two years are generally given as affording abetter view 
of the scope of the commerce of Baltimore, and as furnishing a better test of its capa¬ 
bilities for development and expansion. 

DUTIES COLLECTED ON IMPORTED MERCHANDISE. 


Fiscal year 
Fiscal year 




Jane 30,1876, (coin) 
June 30, 1877, (coin) 


m • m 


«» m m m 


• • f I m m » m 


• «» m m 


• m m » « * • 


• m 


m m m 


« m m 


$4,301,476 37 
3,522,215 81 


RECEIPTS FOR TONNAGE, STEAMBOAT INSPECTIONS, LICENSES TO PILOTS AND BN<H 

NEERS, CUSTOMS-FEES, ETC. 


Fiscal year ending June 30, 1876, (currency) 
Fiscal year ending June 30, 1877, (currency) 


• m »' m m * m 


m » 


m m m • 


ii> m » 


» >ii< >w m 


$158,541 87 
183,868 70 


Theabove showing of duties is not to be taken as a fair indication either as to theextent 
of the commerce of Baltimore, in dutiable commodities, or as to the measure of its re¬ 
sources and facilities as a commercial city. This view will become apparent in the 
progress of this statement, and is already sustained in the fact of increase in the cur¬ 
rency receipts, which is an evidence of improvement in the foreign trade. 

da 


Passing over the fact of the unusual depression of trade, and also the fact that home 
Industries are supplanting foreign ones with the products, which everywhere alike 
have diminished importations, there have been, however, causes of a kindred nature, 
exceptional in the case of this port, because of their effects upon its commerce, which 
should be mentioned in this connection. 

This statement will show that among the chief articles of dutiable imports at Balti¬ 
more was that of sugar. That trade in its various branches 1 b very extensive, and 
necessarily identifies itself with many other interests. Daring the last five years the 
two several failures occurred here of leading houses which gave that interest a serious 
shock and set-back. The more recent failure visibly affected the sugar trade, and 
in a very palpable sense lessened, for a time, the importation of that article. 

That failure carried down an establishment that had well-nigh amounted to amo- 
nopoly of that trade, especially in the sugar-refinery branch, having under its control 
four at least of the principal refineries in the city of very large capacity. Its failure, 
consequently, amounted almost to a paralysis in effect upon the sugar trade, and im¬ 
pinged maDy kindred interests. 

The decline in duties daring a 'portion of the last year, as presented in the above 
exhibit, is almost wholly due to that disaster. 

As an evidence, however, that it caused no impairment of the native vigor of the 
commerce of the port, or its ability to r* 1 '*operate after disaster, a contrast is 3rawn be¬ 
tween the revenue receipts for the last three months of the closing fiscal year and those 
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of the same months of the one preceding, in which it will be seen that the increase has 
been v ry manifest, indicating a marked revival in the foreign trad© of this port in 
dutiable commodities. 


April. 1876.. - 
May, 1876...,, 
June, 1876 


mm m 


m m m m • m • 


• • •••■••.tip m m m m 


m m m m m m m m m m m m m m m 


•207,960 15 
197,169 64 
* 242,324 22 

647,454 ill 


April, 1877................. $461,376 17 

May, 1877 .................. 446,083 41 

June, 1877................. 404,039 00 

1,311,498 58 
647,454 01 


Increase over last fiscal year for that period 

P 


• ••••• 


• • • • 


m m m 


<354,(1*44 


As a farther reason that the duties above given do not show the extent of the foreign 
trade here in importation, it may be stated that merchants in many instances import 
goods through other cities. That portion of the trade so diverted through other chan¬ 
nels will, in time, as facilities improve, stay at home, and go direct from this port. 

Again, this port is the gateway or entrepot of the great West and other sections of 
the country. Importations of goods are made through Baltimore for other places by 
transportation in bond without appraisement, without breaking balk, 41 transportation 
with appraisement/’ besides withdrawals from bond, which merchandise goes to other 
ports of entry and delivery, at which places the dnties are paid. 

The value of goods transported in bond, withont appraisement, and the duties col¬ 
lected thereon, are as follows: 

Fiscal year 1877: Value, $219,077; duties, $71,417.34. 

Transported in bond with appraisement for fiscal year closing June 30, 1877: Value, 
$504,182; duties, $193,550.52. 

The destinations of goods so imported are mainly for the West, as already stated, 

but in some instances they go to Boston and Philadelphia, and occasionally New York. 

The character of goods so imported compose the following varieties in part: hardware, 
toys, perfumery, manufactures of cotton, wool, metals, steel, glass, &c., leather, drugs, 
tin-plates, wines, liquors, chainipagne, ginger ale, cutlery, medicines, potash, and soda- 
ash, sugar, salt, soaps, brushes, silks and clothing, china, earthenware, woolen goods, &o. 

In addition to the importations made in the manner mentioned, large quantities of 
goods are entered for warehouse, upon which the duties are paid upon withdrawal. 
This may not take place within the year, and in some cases runs to the limit of three 
yew. The value and duties of goods so entered for the fiscal year just closing are as 
follows: 


Goods imported in American vessels 
Goods imported in foreign vessels.. 


m m m 


• * m 


» m ®m 


Value. 

$2,931,900 
3,010,096 


Duty. 

$1,408,411 97 
1,443,376 07 



xii m m m 


• m m «w 


«> isish «§, ®»> « m m m » « « 


5,941,996 2,851,788 04 


The commodities so imported consist of a similar variety to those above mentioned, 
those of chief value being sugar, molasses, melada, salt, jute bagging, hessians, wines, 
champagnes, sodas, iron, tin, lead, metal, steel, glass, glassware, carpets, toys; 
woolens, silks, linen, preserved fraits, china and earthenware, drugs, dyes, &c. 

The above showing relates wholly to dutiable merchandise imported, and of course 
does not show the extent or valae of foreign importations ; other commodities, upon 
which there are no duties, are largely imported into this port, especially the article of 
coffee, which comprises here a large and valuable trade, the importance of which is 
scarcely lees than any city of the Union, if it is not destined to equal all others. This 
article is heavily marketed in the West. The value of foreign importations, duti¬ 
able and tmdutiable, for the fiscal year closing June 30, 1877, amounts to the sum of 
*22,025,641. 

The value of imports for the preceding year amounted to the sum of $22,340,629. 

It wilj. be perceived from the above comparisons that the value of importations for 
the last year is eqal within a trifle to that of the preceding year, notwithstanding 
the untoward causes referred to that have militated against the commerce of the port. 

A comparison of imported values between the six months of the year just closed 
and that of the preceding year, exhibits a vigorous revival of foreign trade, and sus¬ 
tains the views expressed in the first part of this communication. 

Value of imports from January, 1876, to June, 1876, (inclusive)--........ $9,46^, 646 

January, 1877, to June, 1877....... 13,881,922 

Increase over six months of previous year.. 4,413,276 

This exhibit affords a rate of increase amounting annually to over $8,000,000 in the 
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value of foreign imports. Among tlie articles imported of chief value for the year men¬ 
tioned are as follows; 

Yalaa 

Sugar, mol gases, and melada.. .............. $6,365,908 

Coffee.......... 11,144,.506 

Tin-plates............................. 1,076,9% 

Sodas....... 446,755 

Gnano«..«?*.*r.................................. .................... 190,016 

Hides......... • • • • • mmmmmmmm m m m m m m m m m m m m • m m • mm* • m m m m •••••*••••♦ *••••• • • • * 184, m 

Salt........... mm m m m m m m m m m m m m • «»•••• • • m • • • m m m • • • • • m m • • * ...... t»,e35 

Sulphur.... ... i m « • • m mm • m m mm* ••>•••• m m m m m m m m m m m'm m m mmmm'mmmm @> m m m m • 105,175 


Besides which, rating next in value, are cloths, oassimeres, dry goods, woolens* 
silks, dreBS goods, carpets, fruits, drugs, wines, champagne, Ac. 

Tiiii articles of. steel rails, manufactures of steel and hardware, were heretofore 
among the importations of chief value. Bat during the last year no rails have been 
i in ported, and but limi ted quanti ties of the 1 atter' articles mentioned. This is doe, 
doubtless, in a great measure, to the completion of railroads, and to the fact that 
home industries lii. the manufacture of steel and hardware are occupying the home 
market and infringing upon the foreign market. 

The other branch or foreign oommeree relates to domestic exports. The growth in 
this particular has been most marked and perspicuous. 

At the close of the fiscal year ending June 30,1871, the value of domestic foreign 
exports was $15,037,855. At close of fiscal year 1876, five years thereafter, those ex- 

IK »rts amou n ted to $31,216,870, more th an du pi ioated For the fiscal year closing June, 

1877, the value of foreign exports amounts to $40,000,000, nearly double the value of 
imports. 

The commodities exported and their values, with the exception of a few articles, 
exported in limited quantities, are given in the following table: 

Acids............................. 

Agricultural implements... 

Animals living, bogs, homes, males, sheep, 

Bark for tanning.................. 


aii • mb 


m «e> m 


• • m MD' * UDii n» ill » Ml 




eie o» lit m w • mb » » 


• «r at * • m at m 


» w» « « «# 


« m m m m » we we m » * m m 


Blacking 

Bread and breadstuff) 
Bread and biscuit 

Indian coni.. 

Indian-corn meal. 

Oats... 

Bye...- .4..< 
Rye-flour 
Wheat... 
Wheat-flour 
Other small grains.. 
Maizena, farina, Ac. 


• wl" 




$5,1*24 00 
2,475 m 
13,950 00 

38,066 00 

mi oo 


« Mil Mil Mil mu ass We m 


Mil 


Mil MB' BUB" 


ail m lie mb m 


» mb « 


we m m <» bbbo » m «8t 


SOB Mil ODBO w 


Mot Ml m » Mil 


• • • • a® 1 « 


• Ml Ml 


• * m mu i«o 


• «» • • 


Ml MOI Ml 


« • ® ill MB MU 


m • Mil lii » asi Mf aa> ill «' Mr m mb »> 


» «se • m 


osBi mb m 


• Oil 111! 


MB Mil MOI 


Ml I* MO" 


MSI Ml Ml 


MO" m m a® m m mb mb mb « « » m® 


Oil' Mi" M» Mi 


MB ail oil « mm • • m o» mb m • m m « ® • 


■we • m • mb mb mu » 


m m Mi 


til m MB Oil <• 


m as® 


$40,606 00 
12,961,689 00 
105,782 00 

11,691 00 

41,855 00 
279 00 
2,035,315 00 
2,641,421 00 
5,389 00 
14,185 00 


• • • 


m m m 


m m m m mm 


• MB' m' 


m m> m • m m <6 m «f w • m • mt m m 


m m m 


• * 


• mb m 


Broom9, brushes, Ac 
Candles, tallow, Ac . 

Carriages, carts, Ac. 

Coal...............« 

Copper and manufactures of copper, ore 
Copper in pigs, bars, sheets, Ac 
Cordage, rope, twine, Ac .. 

Cotton and manufacture of: 

Sea island.... 

Other manufactured.... 

Colored.... 

Uncolored . 

All other manufactures of 



• « • 


«® a® mf 


'• • MS' 


m • • 


• • • 


• «® • • 


• # Ml m • 


m m mb 


• i* m m m m m 


mm MB m • • 


m m m m m m m 


• «» m m m 


• • a • 


m m m m 


m m* • • # «ft m m mm 


• m • 


858,913 00 
6 , 8 ffi 0 ® 
23,396 00 
4,360 00 

?6,479 00 

»,?oe 00 

17,282 
7,874 


• •••••• 


• • * 


• •«■?•••••• m m m m 




m m m m m m m m m m m m mm 


mm m m m m m m m m m 


m m • m m m m m m m 


m•••«mwmm 


m m m m • • m m m m « 


• • • • 


$232,613 00 
1,747,227 00 
19,538 00 
66,644 00 
1,801 00 


• • • m m m 9 m • • • • • • 


• m 






Drugs, chemicals, medicines...... 

Dye stuffs.......1__... 

Fruits: 

Apples, dried.. 156,313 00 

Apples, green or ri pe .............................. 3,276 00 

Ocher fruit, ripe................................... 1,429 00 

Preserved in cans or otherwise..................... 30,. 764 00 


2,067,823 m 
33,167 W 

ie, 4» oo 


Furs and fur skins.. 
Glass aid glassware 


191,782 00 
16,300 00 
17,211 00 
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Gold and silver and manufacture of: 

Silver coin............ 

Jewelry ... ....... 


$65,060 00 
129 00 


Iliir, manufactured ....... 

ffity-...... .... 

Hemp and manufactures of 
Eides.................... 


• • m m m m m m m m m m • 


m m m mm 


mm m-m • m • • •• 


Btop.......... ... ... ..... 

iron and steel mattnffcetnns: 

Cattery, machinery, boilers, edge-tools, Alee, saws, Ac.; steel maon 
fcnwrea, gatw, Ac 

hm e.. 

Lead maonfactoree... 

Leather manufactures: 

Boer and ultiioee .............................6, ; y4l 

Morocco, saddlery, Ae..,.., .. 205,478 00 


mm m m m m m m m m m m 


m m m m m 


m m m m m 


m m m • m m mm m mm m 


m m m m m m mm m m m * mm m 


m m m m m m m m m m mm m 


Marble and maanfaetnre of 
Matches .. 

Piaaoe and musical instrument* 
laiifi, turpentine, tar, and pitch 
Oilcake.. 


i 

• • • m m <m m m m ••••«•# • m m*mmi 0 • <■# mm m m m m m -«n # if m Mm #» A-A A-# • A < 

• m m mhm J « m m m m-m m m/m m m m m m m • • < 

• m <dm mm m mm m • m m m A m • m m mm A » * 


m m m mm m m m m m 


• # m 


• mm m 


in «i« 



i '# m m in 


* A ■« • » m mm 


m m iiw 


• m m m 


• i®"» m m »■ m m 


lilt I* (111 (II V 


m on m m 


Mineral, erode . 

Mineral, refined or maaufiactared, naphtha, (benzine, 
gasoline)...... ... .... 

II laminating.. 

Labricating .. 

Residuum, tar, pitch, Ac 
Animal oils: 

Lard oil neat’s-foot oil, sperm, Ac 
Vegetable oil® s 

Cottes eed................... 

Linseed 
Volatile 




» w m ooioi 


• toon m m 


• m » 


» # m m 


*m m A m 0 m Ml 

11 ' 'll • m oooo ' 0010 ' m • m «» m ge> @88' iB m S * wo A m • » tm m A * A a® on ill m «> # «> » 

« 00 - «o> 08880 ((lot @ 8(0 'till w • » <m m « go go «» @ 8(0 m # ogoo «, oooo «t @1 >ow noon w <!« m op iggt « oil m m •' • 


00 


64,234 00 
472,446 00 
41,421 00 
6,122 00 


M2 00 


37 * 197 00 
561 00 
364 00 



• m ®» 


0090 <0090 '8889 


in oil m m m m m • » m « 

•> 98® «) m « HID @88 @880 '88881 @1 1|9 


• m m m » «» m m * m 


Pliata, ooftm, porattogB, and engraving* 

Paper and stationery.... 

Provisions: 

Bacon and hams 
Beef.. 

Bntter 
Cheese 
Condensed 

Pish, dried or smoked 
Fish, pickled 
Fish, cored . 

Lard 

Meats, preserved 
Oysters 
Pork 
Onions . 

Potatoes. 

Vegetables and vegetables preserved 


non '«> 0080 Mi 


OOP «" * 9080 98881 98® 


9981 •' m • m m «o 


I® 98881' m @80 '» '0880 mil lit 981 i» liil m HI i|8» • 881 


9810 IP 98180 8888l< @88' W A A A « 90P 90® 98880 m «9| «ii m ■« 9888' m tpf « <8ft 98880' tg® MM* • » 

•> Hit 9818 ' sis HI up 08» m m • • • » A m m A « m m • • « » m • «»■ m m 

• • @®' m » m m «!s> «® m <m m m «S • 9 ®» m os® i® # m m • m m « m m « 

m «8' '9i88 m oi8 m m m «» m m m n» «> m « • » m m • m • » • m » m m • » m go m • m 

m m m m m 9 gu m m m • ip m w «is m aa® • • m m «r 98 i m go « m m m m • m m m A *0 * » 

m • m m m m 0 m m m m m m m m m mmmmmmmmmrn • m mm m m m m m mm • S mm m m A A 

• * *> m mm *••••• # A CHS • • ««it mm mm mm 

mm m S '«®'gs*^g m> AogO'Aito 9»«®#4» d> m m m m mm m 
mm m m «» m m m m m m m • ml m mm A m mm m m m m m m-m m m • 

m m m mm m m m m m m •••••• mm m m m m m m m mi m Ar<oi • • <mm 4 • mm mm 

m m m rnm m • m m mm mm mm 0 m m m m m mm mm mm • # A mi® m # 



m m m m • • • • • 


699,493 00 
162,310 00 
18,773 00 
11,306 00 
1,325 00 
1,395 00 
4,745 00 
31,521 00 
1,355,090 00 
22,641 00 
27,467 00 
371,276 00 
514 00 
7,884 00 
12,970 00 


Quicksilver 

Hice.. 

Seales ..... 


Seed*.cotton, flax-seed, clover, timothy, Ac 

Sewing-machines........................... 

8oap t perfumed toilet, Ac ... 

Distilled spirits ..........__............ 

Spirits turpentine.... 

Storeh............ „ „......... „ „.....,... „ „ „ 


Sagar and molasses: 

Refined ................ 

Candy and onfectionery 


$ 65, I tS 00 
92,860 00 
8,424 00 
2,395 00 
7,016 00 
73.441 00 


28,882 (i« 
3,771 00 
1,174 



211,598 
541 
1,468 
883 
14,035 00 
146.077 



7,804, f»7 00' 
1,279 00 
15,585 00 


!, 728,710 
2,000 
31,424 
547 
397,423 
1,087 
12,979 
2,426 
5118 
64. 


00 

00 

00 

00 

00 

00 

00 

00 

00 

00 


3,660 00 
1,163 00 


Tallow 


44,823 00 
133,972 00 
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Tin And manufactures of............................................. $18,920 (Ml 

Leaf and manufactured tobacco..................................... 6,4415,689' 00 

Tranks, valises, umbrellas, parasols, &c...........:....!... 3,865 00 

Vessels sold to foreigners... 9,500 00 

Vinegar ... 107 00 

Wax................................................................ • 2,236 00 

Wearing apparel .................................................... 2,472 00 

Wood and manufactures of wood: 

Boards, clapboards, planks, joints, &c............................ 69,559 00 

Shingles_........_......._...._....................... 9,844 00 

Shooks, staves, hogsheads, barrels, &c..... 210,831 00 

Poles, masts, spars, &c ....... 148,336 00 

Household fnrniture.......... 9,407 00 

Articles of wood manufactured and unmanufactured.... 27,546 00 

Articles not enumerated, manufactured and unmanufactured. 49,012 00 

The extent aud value of the coastwise trade in domestic traffic may only be con¬ 
jectured, as the much larger portion of it forms no part of the records of this office; 
but in view of the extensive inland water-commuuication of this port, aud its intimate 
business relations with ports on the Atlantic seaboard and elsewhere, that branch of 
domestic trade in quantity and value is very considerable. 

It may be remarked in this connection that exportation of articles of domestic 
industries are made in some instances through other ports, and therefore do not 
appear in the statistics of this office. There are a number of extensive cotton and 
other mills within the environs of Baltimore. The manufacture of cottou duck has 
become an extensive and valuable interest. Manufacturers say that three-fourths of 
it is turned out at these mills around Baltimore, much of which is exported as men¬ 
tioned. In time these exportations and others will go direct from this port. The next 
feature of this statement will relate to navigation, vessels, tonnage, &c. 


COASTWISE ARRIVAL, STEAMERS, PROPELLERS, SCHOONERS, BARKS, SHIPS, BRIGS, 


For the fiscal year 1876: Number of vessels, 1,626; tonnage in amount, 1,238,942. 
For the fiscal year 1877 : Number of vessels, 1,732; tonnage in amount, 1,213,156. 
The harbor was closed by ice during the winter months, which effectually stopped 
navigation, especially that of a local character, which fact Is very apparent in' the 
records of arrivals during those months, and also of clearances; an increase, however, 
* over one hundred appears in arrivals, and an excess of about twenty in clearances. 



COASTWI! 


Fiscal year 1876 : Vessels, 1,993; tonnage, 1,342,157. 

Fiscal year 1877 ; Vessels, 2,014; tonnage, 1,249,833. 

American vessels arriviog from foreign ports : 

Fiscal year 1876: Vessels, 306; tonnage, 100,450. 

Fiscal year 1877 : Vessels, 352; tonnage, 122,590. 

Foreign vessels arriving from foreign ports: 

Fiscal year 1876: Vessels, 793; tonnage, 572,206. 

Fiscal year 1877 : Vessels, 1,144; tonnage, 798,541. 

American vessels cleared for foreign countries: 

Fiscal year 1876: Vessels, 294 ; tonnage, 86,788. 

Fiscal year 1877 : Vessels, 254; tonnage, 87,993. 

Foreign vessels cleared for foreign countries: 

Fiscal year 1876: Vessels, 817; tonnage, 587,282. 

Fiscal year 1877 : Vessels, 1,046; tonnage, 752,512. 

Total number of vessels and tonnage arriving from 
year 1876: Vessels, 1,496; tonnage, 921,131. 

Total number of same clearing, &c.: Vessels, 1,300 ; tonnage, 839,505. 

Total amount of tonnage entering and departing the harbor of this port for the fiscal 
year, as per record: 

Tons. 

Fiscal year 1876......................................................... 1,683,683 

Fiscal year 1877.......-.............................................. 3, Oil, 469 

Increase.... -.............1,322,596 

This exhibit shown a marked improvement in arrivals and clearances. Independ¬ 
ently of the above, many vessels enter and leave the port which, under the navigation 
laws, are not required to report at the custom-house. The tonnage of this class of 


foreign countries for the fiscal 
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reads, if it conM be known, would doubtless exceed the amount umished by the 
records of this office. 

The registered outstanding tonnage of this district— 


FISCAL TEAR 1876* 


Permanent registered sail-vessels 
Permanent enrolled sail-vessels . 
Permanent licensed sail-vessels 


m m • m m • mm m m m m m 


• • • • 


• • • • • • • 


Permanent enrolled steam-vessels, wood 
Permanent enrolled steam-vessels, iron. 

Permanent licensed steam.vessels, wood 

Temporary registered sail-vessels ...... 

Temporary enrolled sail-vessels ........ 

Temporary registered steam-vessels 
Temporary enrolled -steam-vessels .. 


m m m m m mm 


m m m 


mmmmmm mm m m m m m m m m 


mm mmmmmm m m m m m m m m m 


m m m m • mm 


m m m 


• • • • ft m • • m m m m mm 


mm •mmmmmm 


mm mm mmmmmm mm 


Total 


No. 

69 

518 

177 


m m m m • m m m 


m m 


m m m m m m 


m m m m 


75 

20 

14 

30 

29 


• • • 


m m m m • 


Tonnage. 

22,878.56 
24,017.15 
2,202.56 

49,098.27 
25,594.73 
9,313.67 
173.97 
11,005. 95 
6, 388.16 
351.41 
368.95 


• m m • • 


m m m m » 


• m a * 


• m • 


• m 


102,295.11 


FISCAL YEAR 


Permanent registered sail-vessels. 

Permanent enrolled sail-vessels.. 

Permanent licensed sail-vessels. 

Permanent enrolled steam-vessels, wood. 
Permanent enrolled steam-vessels, iron.. 
Permanent licensed steam-vessels, wood. 
Permanent enrolled barge, wood ........ 

Temporary registered sail-vessels........ 

Temporary enrolled sai I-veeeelte......... 

Temporary registered steam-vessels. 

Temporary 


m » ■» « • m 



Total 


• *» 


m « m 


* • 


« m m # » m » • m * * • m m 


• «# » « 


« ■« m m 

'» • • • 


« m « « * m m m ® 


<* » m m >■ « m m * » * m 


m a* ■» » mt m 


m m » 


» « 


» « « m m m * 


» 




m 


« 


No. 

65 

563 

190 

79 

22 

13 


» m m m « » m » » « » * 


51 

1 




Tonnage. 

21 , 661.82 
25,306. 30 
2,422.26 
25,098. 57 
10,084.15 
165.80 
31 .49 
8,672.12 
13,332.73 
122. 47 
163.79 


m m 




• » 


• • «* • 


m « 9 •«' m m « m m m m 


. 995 107,061.50 


INCREASE OVER 


YEAR, 


Heretofore the canal-boat tonnage comprised part of the registered tonnage of the 
district, and amounted to 555 boats, and the following tonnage, 32,888.47. This class 
of vessels in not now required to be enrolled and licensed, an formerly. This exemption 
caused, of coarse, some shrinkage in the aggregate tonnage of the port. It will appear, 
by comparison of the last ten years, that there nas been an increase in the tonnage evi¬ 
dently of a class of vessels that shows growing strength and expansion in the commer¬ 
cial marine of the port. 



Tonnage 



fiscal year 1876 
fiscal year 1877 


• » m si* ini' *1 » m m> m m 


• » •ill niiMllMi' mm m 


* up 'I® m m 


m m • m m • 


<m m m 


m m * m m m m 


• • • • • • •■»•••• 



• An* m m m m 


♦ »*»'« •«»'»« •••••• mmmmmm m 


m m m m mm 


m m m m m m m m 


m • • • 


$71,350 

98,015 


26,665 16 


The above increase is attributable to the marked additional foreign arrivals. 

Before mentioning the several foreign lines of steamers, together with the sea*coast 
and inland lines, it will be in place at this point to refer to the arrival of passengers at 
this port. 

For the year ending March 31, 1877, the following passengers arrived: 

Males. Females. Total. 

Immigrants......2,586 2,154 4,740 

Pawengei s not immigrants ........... 504 273 777 


3,090 2,427 5,517 


Cabin-passengers...................._...................... 421 207 628 

At this port there are four foreign lines of steamships, besides which there are inci¬ 
dental arrivals from other lines which may become regular ones. 

The North. German Lloyd line comprises several maguificent iron mail-steamships of 
an average tonnage each of 3,000 tons, and was established as a line at this port in 1868. 
This line runs between Baltimore, Southampton, and Bremen, communicating with 
Havre, London, and Paris. The Allan line comprises a similar class of iron mail-steam- 
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ships, averagiu over 3,000 tons burden, and tills line rum between Baltimore and 
Liverpool, via Halifax and intermediate places; was established in 1870. The piers of 
those lines are the terminus of the Baltimore and Ohio Railroad, at which place freight 
is landed and received either from or directly to the West,.according- to destination. 

There are two Spanish lines combined in one, comprising 15 first-class iron steam¬ 
ships, averaging 2,800 tons harden, established in 1874, rnnning between Baltimore 
and Liverpool, via Havana, and the British Beaver line, of three first-class steamship 
and several first.class iron clipper.ships, with an'average tonnage of 3,000 tons, estab¬ 

lished in 1875. Those two last-named lines maintain an average arrival of one steamer 
per week. 

The vessels last mentioned require a depth of water averaging 24 feet. 

The sea.going coastwise line of steamers are the Boston line, comprising eight or ten 

splendid steamers, of an average capacity of 2,000 tons, the Savannah, Charleston, 
Wilmington, New Berne, Norfolk, York River, James River, Rappahannock, Potomac to 
Washington, Alexandria, and Georgetown, and a line to Philadelphia and New York, 
by way of canal, besides the many local lines touching at places on the Chesapeake 
Bay and its tributaries within the State and adjacent thereto. 

The above exhibit expresses of itself sufficiently clearly the commercial value 
harbor of Baltimore, both locally and nationally, without any comment. 

It certainly affords an evidence of a substantial and 
intrinsic and acq uired, that must enlarge and expand iu the near future to limits of 

reater value. The locality of this port,.its advantageous surroundings, and its short 

ines of inland oommnnications with the West and Mississippi Valley, indicate its im¬ 
mediate and also its growing importance. 

Two of the great leading railroads of the country find a terminus in Baltimore upon 
valuable water-fronts, both of which are competing carriers for the treasures of the 

West, naturally flowing to Baltimore; indeed, new enterprises are%iow in cciiiteiai. 

plation, among which may be mentioned that of the exportation of fresh meat, and 
that of increased facilities for the transportation of mineral oils to this port. 

And while its local interests are necessarily chief considerations to Its citizens, 
nevertheless its relations identify it intimately with sea-ports of the Atlantic coast- 
north and south, and also with the vast producing areas of the interior, and render 
importance in a national sense alike of interest to the whole country. 

The improvement and efficient maintenance of its harbor, nationally considered, 
of permanent Importance. 

By ii short cut aorow the eastern peninsula of the State, the Chesapeake and Dela¬ 
ware Bays can be united. This is a practical project, and although the Government 
may not deem itself justified in undertaking the outlay for a ship-can a! to unite the 

two bays, yet the project is so tempting and feasible that local capital, with that of 

adjoining States, will be induced at nodistant day to undertake and complete the enter¬ 
prise. Then the Government would have an inland water communication from Phil¬ 
adelphia to the Carolines, which in the event of hostilities would be of vast advantage, 
and ii n n o less a sense won Id it confe t a valuable benefit upon the com mercial marine 
of the Atlantic and southern coasts. 

I am, very respectfully, your obedient servant, 

Johx L. Thomas, Jr., 

Collector. 






Corps of Engineers^ V. S. A 







The original plan of improvement for this locality was to secure, by 
dredging, a channel 75 feet in width and 7 feet in depth at ordinary low- 
water from the bridge at Salisbury to the deep water of the bay below, 
a distance of about 7,000 feet, the removed material to be deposited 
behind longitudinal dikes. 

Owing to insufficient means, and the failure of the property-owners 
to fully carry out their promises in regard to assisting in the construc¬ 
tion of the diking, it was found to be impossible to execute the above 
project, and the plan was so modified as to' contemplate the dredging of 
a channel only 50 feet in width and 5 feet in depth at ordinary low- 
water, the greater portion of the expense of diking falliug upon; the 
Government. 
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As stated in the last annual report, wort was discontinued on Janu¬ 
ary 7,1876, the appropriation having been exhausted. At this date the 
cJunnel, as per modified plan, was completed, except for a distance of 
abort 386 feet, which was made only 28 feet in width, on account of 
lack of foods. 

Work has remained suspended daring the whole of the past fiscal 
year. 

By act of Congress approved August 14, 1878, an appropriation of 
15,000 was made for this work ; but in pnrsuance of instructions from 
the War Department it remained onav liable for expenditure until 
Msrth 31,1877. 

The appfoprtiitlotr having become available on this date, a re-exami¬ 
nation of the entire channel and dikes was made as soon as possible, 
with a view to submitting a project for its expenditure. This re-exami- 
ustien was made during the early part of May, occupying from the 3d to 
the 11th of the month. The soundings were* immediately plotted, 
was found that the channel had stood quite well, both as to width 
depth, from the bay np to the wharves near the town, a depth of fally 
5 feet at ordinary low-water being found over the entire distance. 
Along the wharves, and at the turning-basin near the iron bridge, it 
bad filled in very badly, a depth of only 2 feet at ordinary low-water 
being found at some places. This filling appears to be dne in a great 
measure to the inflow of sawdust from the mills above. The dikes were 
found to have remained in very good condition. 

On the 14th of May last a proposition to proceed with the work was 
submitted to the Chief of Engineers, and was by him approved. Arrange¬ 
ments have been made for recommencing work, which will consist aim. 

ply in dredgiug. It is estimated that the araonnt of funds now available 
will be sufficient to widen the channel to- 70 feet through its entire length, 
retaining the present depth of 5 feet at ordinary low-water, and to re¬ 
dredge the turning-basin and in front of the wharves. It may not be 
deemed expedient to redredge at these latter localities, unless assurances 
are received from the proprietors of the saw-mills that no more sawdust 
will be allowed to flow into the stream. 

It is expected that these dredging operations will be commenced early 
in July, the contractor for the work being now"engaged in fitting np his 
machinery. 

It is esd mated 
cote the work 

The appropriations have been June 10,1872: March 3, 

; March 3, 1875, and August 14,1876. Total, $25,000. 

STo appropriation was made for the flseal year ending June 30,1878. 

Should the original plan be carried out, an appropriation of $15,000 
will still be required. The work has been under the immediate super¬ 
vision of Capt. C. B. Phillips, Corps of Engineers. 

Thii improvement is in the lection-district of Baltimore. 

Money statement . 

July 1,1876, amount available......... 

Amount appropriated by act approved August 14, 1876 




KHr 

I 





Inly l, 1877, amount expended during fiscal year 


871 04 
5,000 00 

5,071 04 
370 34 


Joly 1, 1877, amount available... 4,700 70 


Amount (estimated) required for completion of existing project......... 

Amount that can be profitably expended iu fiscal year ending June 30, 1879 



15,000 00 
7,500 00 
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COMMERCIAL STATISTICS. 


Salisbury, Md., June 12,1877. 

Sir: Referring to your request, I have the honor to submit the following statement 
of the business of Salisbury for the past year, carried on principally by vessels navi¬ 
gating Wicomico River. 

Within the town are three water and four steam saw-mills, one water and two steam 
planing-mills, two large grist-mills, one kindling-wood factory, one carriage-factory, 
one hub-mill, one carding-mill. 

Shipments for the year have been 9,900,000 feet of rough lumber, 2,200,000 feet of 
dressed flooring, 820,000 peach-crates, 250,000 oil-can cases, 75,000 canned-fruit cases, 
5,000 strawberry-crates, 7,200 cords cord-wood, 3,000 railroad ties, 301,000 quarto straw¬ 
berries, 11,000 watermelons, 4,000 barrels track and vegetables, 58,000 quarts wild ber¬ 
ries, (25,000 crates peaches will be shipped this season,) 41 carriages, 10,000 hubs, 
13,000 pounds corded wood, 57,000 bushels grain, 13,000 bushels com-meal, 1,520 bar¬ 
rels flour, and 11,300 pounds flour iu quantities less than one barrel. 

Sales other than shipments enumerated have been §616,000 of general merchandise, 
1,409 tons coal, 140 tons fertilizers, 57,000 bushels oyster-shells, 28,000 bushels oysters. 

There are 38 stores in the town. Fifteen schooners of 913 tons, (registered tonnage,) 
and 54 smaller boats, trade from our wharves. Very low prices of produce have de¬ 
creased our annual prodpction and sales. 

Very respectfully, 

Geo. W. Parsons. 

Col. W. P. Craighill, 

Major Corps of Engineers , 



» 



RIVER, VIRGINIA 


For want of funds, work on this improvement was suspended on the 
part of the United States in March, 1376, and not resumed until the 

middle of September, 1876, when a portion ($40,000) of the appropria. 

tion of August 14, 1.37(5, ($60,000,) became available. Work was not 

resumed by the city of Richmond until March 1, 1877. Mr. H. D. Whit¬ 
comb has continued to be the resident engineer for the United States at 

..Richmond, while at the same time engineer for the city in the joint op. 

erations for this improvement. Of the machinery used, that portion 
for blasting and removing rock belongs to the United States; the re¬ 
maining machinery, which has been employed during the year, belongs 
to the city of Richmond. It has been rented to the United States for 

The operations have been 
ewery to Almond Creek, and 
ch the former has received a 
width of 100 feet and a depth of 15 feet at mean low-water, and the lat¬ 
ter au equal width with a depth of 13 feet, much the larger portion be¬ 
ing 15 feet. Wing-dams have been also used to a limited extent at the 
bars near the city, for the purpose of contracting the width of the river 
to about 600 feet. The results thus far are satisfactory, showing an 
i 11 ceased dep tl i , III. r. W hi tco in b esti m ates tin at i it req u it ires now the re- 
moval of but 28,000 cubic yards of sand and gravel to give a channel 

.feet wide and 12£ feet deep at mean low-water from .Rocketts Reef 

to Hampton Roads, which is equivalent to 16 feet at high-water. 

The ciperatious of the year have very manifestly ameliorated the navi¬ 
gation of the river ) vessels in greater numbers and heavier draught 

no ^ com * D £ to the wharves of 3K.ii.cli especially those of the Chesa. 

peake and Ohio Railroad. But a greater width and depth of channel 

are requisite, viz, of 15 feet at low-water, with a width of 180 feet, as 

stated in previous annual reports. 
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Meager appropriations, and the consequent protraction of the opera¬ 
tions over a longer time, necessarily entail increased expense. 

The estimate of 1874 was.............................................. $408,925 00 

The appropriations since have been, June 23, 1874, $50,000; March 3,1875, 

$50,000; August 14,1876, $60,000; total............................... 160,000 00 

Leaving to be provided.............. 248,925 00 


Mr. Whitcomb’s revised estimate is now somewhat greater, viz, $258,024. 


Money statement. 


m m m » m m m w m 


July 1, 1876, amount available.. 

A moon t app ropr iated by ac t appro ved 


• • m m m m • • • * w « « *'(■'»* m m m m m 



• • • m m m 


m m m • • 


Jnly 1, 1877, 
Joly 1, 1877, 


ex 




• • • • m m m m ••«••••••••«»•• » m m 



• • • m m mm 


m m m m m m m 


m m m m m m m • •••••• • • 


$104 59 
60,000 00 

60,104 59 
43,201 67 

16,902 92 


Amount (estimated) reqnired for completion of existing project. 258, 024 00 

Amount that can be profitably expended in fiscal year ending June 30,1879. 150, 000 00 


REPORT OF 


IiI. 3D, WHITCOMB, ASSISTANT ENGINEER. 


Richmond, June 1,1877. 

Coilohtex: I have the honor to submit the following report on the improvement of 
James River from July 1, 1876, to May 31, 1877, inclusive. All work on the improve- 
ment was suspended July 1, 1876, that by the United States having ceased in March. 

Work was resumed by the United States September 15,1876, and by the city of Rich¬ 
mond March 1,1877, and has been carried on by both parties to the present date, a 
peiicwl of eight and one-half months. 

No contracts have been mad© except for the supply of timber; the work has been. 
<Ion© by the day both by the United States and by the city. On the 15th September, 
1876, two dredges began work on the widening and extension of the channel between 
the Brewery and Almond Creek. On 1st October a third dredge and the machinery for 
blasting and removing rock began work on the Goode’s Rock Channel, and work was 
commenced on the timber-groins intended to contract the width of the river on Rich¬ 
mond Bar. Of the machinery used tlje United States owns that for blasting and re¬ 
moving rock, including one lighter; the remaining machinery, consisting of two 
steam-taps, three dredges, one powder pile-driver, two steam-dampers, and nine 
lighters, belongs to the city of Richr 
cost of repairs while in its service. 


tond, and is rented to the United States for actual 


AMOUNT OF WORK DONE. 



The 

blasting since September 1 




yards of material removed by dredging and 


_ __ nel between Brewery and Almond Creek 
Channel through Goode's Books 

Dnton-01 


Lump in 


ap Canal 


Total 


By the United States. 


By Riohmond City. 


Cable yards 
earth, &o. 

Cable yards 
rock. 

Cubic yards 
earth, &o. 

Cable yards 
rook. 

36,655 
3,101 
33 

140.35 
1,267.42 

13,216 

10.50 






29,788 

1,407.67 

13,216 

10.50 


By th© James 'River anil Kanawha Canal Company, at entrance to 

dock, sand -.. -. -. -. -....- - - - - - - -. -. - ...6,240 cubic yards. 

By th© Old Dominion Steamship Company, at their wharf,sand.... .2,816 cubic yards, 
the Old Dominion Steamship Company, at their wharf, bo wlders. 3 cubic yards 
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By all parties: 

Earth, sand, decomposed rock, cobble-stones, and small bowl¬ 
ders...... 52,060 cubic yards. 

Solid rock and large bowlders.... 1,421.17 cubic yards. 

J W. 1 . . ... . .J... 

Total ............................ ... J ....... 63,481.17 cubic yards. 

Timber-groins built....__................................ 3,863 feet. 

The cost of that portion of the work done by the United States, including repairs 
and renewals, and detentions, and damages by freshets or accidents, but not including 
interest on capital invested in machinery, has been as follows: 

Material dredged below Brewery, decomposed rock, cobble-stones, and sand, 

including transportation to and dumping on groins, per cubic yard.. $0 33.53 

Cobble-stones, small bowlders, decomposed rock, &c., dredged at Goode's 

RnpJr " | 9jft S3 

a»W«a • m m m m it • • •••••• m • • m • m m • •■•••• m m m m ••■»••• m m m m> m % m m m m m • • • • «■» ft WW 

Solid rock and large bowlders blasted and raised..... 7 54.10 

Timber-groins,materials, work, and repairs, per linear foot .... 1 46.26 

Of the amount excavated, 36,168 cubic yards was transported to and damped on the 
groins or training-walls by the United States, and the remainder similarly .disposed of 
by other parties. 

The channel from the Brewery to Almond Creek has been excavated 100 feet wide 
and to a depth of 15 feet at mean low-tide. The channel through Goode's Bocks has 
been excavated 100 feet wide and to a depth of 13 feet at low-tide much the larger 
portion being 15 feet. 

The wing-dams and training-walls have widened the navigable channel, and, in 
most cases, deepened it; and it now requires the removal of only 28,000 cnbic yards of 
sand and gravel to open a channel 100 feet wide and 12& feet deep at mean low-tide 
from Rocketts Reef to Hampton Roads. This is equivalent to 16 feet at mean high- 
tide. 

The Dutch-Gap Canal is now need by all classes of vessel® .earning to .tbfeport, but 
needs farther widening to be entirely satisfactory. 

In the last annual report an an; lysis of the survey of 1874 was given, which indi¬ 
cated that many of the shoals on the river could be permanently removed by contract¬ 
ing the width of the river at certain points ; and the opinion was expressed that the 
width on Richmond Bar should be from 556 to 600 feet. The experiment of contrac¬ 
tion has been tried In an incomplete way, far the appropriation did net permit the full 
execution of the nlaq. Timber-groins or wingrdauis have fcwen built from 400 to IJW) 
illeet apart on Richmond Bur and other shoals, and in this way the river bps been con¬ 
tracted in width to about 600 feet so far m they extend. The results are shown jin the 
accompanying: table and diagrams. The first groin, which contracted the river-width 
to about 600 feet, was built with yopr approval by the city in Jane, 1876, and is num¬ 
bered 35 in the table. The remainder were built by the United States between Octo¬ 
ber, 1876, and March, 1877. The scour observed, due to the tides, which here have a 
range of 34 feet, has been very small, and freshets in the river must be relied on for rapid 
effects. There has been no considerable freshet during the year. The highest rise 
noted occurred September 24, 1876, and was 8.69 feet above mean high-tide. Another 
occurred in January, accompanied with an unusual quantity of ice, of 7 feet; a third 
in May was 2.55 feet. Each of these freshets improved the channel opposite to and 
between the wing-dams to such an extent as to warrant the expectation that the 
improvement will continue in the future, and will probably be permanent 
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Statement'firing the characteristics of certain sections of James River in 1074 and 1077, 

showing the effect of contracting its width in the interval up to May s 1077. 
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11 months. 
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For Anther information on these sections, see diagrams. 

II theee sections are a fair representation of the bottom between them, the number 
of cubic yards removed by scour is as follows; 


Between 19 and 23 .............. 

Between 36 and 43, Richmond bar 
Between 43 and 47 .............. 

Between 47 and 51 .............. 

Between 51 and 53. EandolDh flat! 
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There has been some shoaling below the lowest groin bnilt, where the width is ab¬ 
ruptly increased from 637 feet to about 800 feet. On the opposite side to the groins 
there is a timber training-wall, bnilt in 1874- 75, which had contracted the width to 
about 800 feet, and had caused considerable scour. The present depth is greater than 
it was in 1874, but it is less than it was in 1876, bat is still equal to 14$ teet at mean 
high-tide. 

Obviously, the contraction of the river should be continued down to a point where 
its present width is about that to which it has been contracted artificially above. This 
point is found below Warwick Bar, If miles below the lowest wing-dam already bnilt, 
and 5$ miles below the city. Below this, as far as Dutch Gap, the river has an aver¬ 
age width of abont 600 feet, and a depth of channel at low tide, except for a short dis¬ 
tance in Kingsland’s reach pf at least 18 feet at high tide. Warwick Bar is now about 
2/100 feet above its location in 1852, as shown on the Coast-Survey chart. It is now 
just above Gunn's wharf, the site of a military bridge during the civil war. Portions 
of sunken vessels and other obstructions still remain there, bnt they are not in the 
usual track of vessels. From this point downward there is now a good channel, with 
from 16 to 17 feet at high-tide. Over the present bar, which is 500 feet long, there are 
but little over 15 feet. There were two lines of cribs and vessels sunk on old Warwick 
Bar daring the war, the lines not being continuous. Many cl these were removed 
under yoar instniQtiQtiB. Those now remaining are causing irregular scour. The 
effect on the fair-way f< vessels has been beneficial, as it is 3 or 4 feet deeper opposite 
line extractions than was found by the Coast Survey in 1852. 

In regulating the width of the river here it would seen} advisable to remove all the 
remaining obstructions which mire within, the contemplated lines of contraction. 

It was sogmsted, in the last annual report, that the depth to which the improve¬ 
ment should iNEi earned below Warwick Bar should he 18 feet nt low-water, instead of 
that now intended of 15 feet. The reason given was, that vessels loaded for the high - 
tide depth at Kicbmond should be able to pass nil the lower shoals at any stage of the 
tide. It is not unlikely that the work of deepening below Warwick Bar,* at least where 
the shoa ls are of sand or light earth, can be accomplished by properly-located training- 
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walls, and the increased expense on bars of harder material would not be considerable 
for the greater depth. 

The following statement of shoals below Warwick Bar, with their length at certain 
depths, has been compiled from maps in this office, and is submitted for your consider¬ 
ation. It has been impossible, with the jneans in hand, to examine the character of 

these lower shoals during the past year, so as to make a reliable estimate of the cost 
of their removal, but it is important to have this information as soon as practicable. 
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The distances from Richmond were scaled from published maps, but may not be 
very accurate. They were measured via Dutch Gap canal. The Coast-Survey charts 
show a channel to the north of White Shoal lighthouse, with at least 25 feet at low- 
tide. 

SURVEYS. 


A resurvey of the river from the ship-lock to 5* miles below has been made, and also 
of Kiugsland’s reach. The soundings on the latter are still incomplete. 

It is proposed 'also to resurvey the river from about 1 mile above to 4 miles below 
the Dutch Gap canal, to ascertain what changes, if any, have occurred since that work 
was opened. 

PRESENT CONDITION OF THE CH.4 


At mean high tide, which is assumed to be 3* feet above the zero at Rockett’s Reef, 
there is a minimum depth in the channel over the reef of 14.2 feet; thence to fhe sea 
there is a minimum depth of 144 feet. 


observations on the tides. 

One of the registering tide-gauges, which at the date of the last report was at the 
Chesapeake and Ohio Railroad wharf, was removed to Rockett’s in October, 1S7G. 
The other, which was at Dutch Gap, was removed to Richmond Bar in March, lr77. 
The observations taken at Rockett’s from October to May, inclusive, except those; for 
December rmd January, (which were very imperfect.) Those taken at Dutch Gap for 
October and November, 1876, and those taken on Richmond bar in April, May, and 
part of March, are given below. 

Owing to a misunderstanding of the value of the scale of reduction on the gauge 
used at Dutch Gap, the results for that station pu(dished in the last report are incor¬ 
rect. A corrected station, now given, shows that tbe observations made in 1874 by M r. 
Popp agree more closely with these more extended observations than was stated. The 
mean low tide, as given by him, is 0.161 lo wer than the mean of observations in 1875- 
76, and 0.33 lower than the mean of October aud November, 1876. 
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Station. 


Period of obaerv 
tion. 


Cbeaapeake &. Oh lo Septemb e r, 1875, 
RailTTCul wharf. to Jane, 1876. 

Jill tell. G&f».. September, 1875, 

to Jane, 1876. 

X>*itot» Gap . .. October and No¬ 

vember, 1876. 

Boekett'a Beef. .... October and No¬ 
vember, 1876, 
• and March to 

May, 1877. 

Richmozi d. Bar.. _ March to May, 

1877. 
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* Freshet, t April 10, 1877. ♦ October 17,1876. 
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m m m • m a m m 9 


0. 436 
6.95 
6.80 


Comparing the tidal observations at Rockett’s and Richmond Bar in April and May, 
1877, the latter being 2£ miles below the former, we fiud: 

Rockett’s. Richmond Bar. 
Feet. Feet. 

Mean rise and fall of tide...... 3.079 3.316 

Mean height of low tide above zero.... 0.684 6.436 

Higbesi: liigh ifj llJiCS • • • • m m m m m m m m m m m m ® = ® * « « » m m m m « *• • m m m m • • • • m 9 Ci* 6# 

Lowest low Side • «b «• m m m m m m m m m m m m » m m w = m = m m m m m m m m m m m m a % w • • # • • • • 0. 80 0.80 

The zero at Richmond Bar is supposed to be 0.05 foot below that at Rockett’s, and, 
anaming tills to be correct, the mean foil at low tide for these months was 0.298 foot. 
The tidal raoge at DrnryJs Landing, 7 miles below Richmond, was by the survey of 
1874 0.25 foot greater than at Rockett’s. The contraction by the wing-dams at the 
bar may have raised the level of both high and low water. The fall from Rockett’s to 
Richmond Bar at low tide in 1874 was found to be 0.58 foot at a point about one-fourth 
mile farther down than the present gauge. The high tide of April 10, 1877, is the 
highest observe since I wan placed in charge of the work in July, 1874, and 1 believe 
for a much longer period. It was caused by an easterly gale on the coast. 


1CTIMATE fob JAMES RIVER IMPROVEMENT, 1877— DEPTH 

WIDTH OF CHANNEL 180 FEET. 


FEET AT LOW TIDE, AN 


Richmond dock to Rockett’s Reef: 

16,000 cubic yards dredging, al 50 cents...$8,000 00 

300 cubic y ards rock, at $10..... 3,000 00 

Across Rockett’s Reef: 

5,486 cubic yards rock, at $10.. 

* Rockett’s Reef to lower end of Drury’s Island: 

fifl mo pubic yards dredging, at 50 cents. $30,000 00 

168011 near Toot timber groins, at $1.75. 2,940 00 


54,860 


1,600 cubic 

2,000 cooic 


t? ban n el at Goode’s Rock: 

„ hie yards rock, at $9 . $14,400 00 

iLifcdc yards dredging, at $1.50_’... 3,000 00 


32,940 00 


Across Richmond Bar and Randolph Flats: 

Jfi nno i-nbic yards dredging, at 25 cents ....$10, 000 00 

linear foot timber groins, at $1.75. 5,250 00 

Across Warwick Bar: 

9 A nno rnbic yards dredging, At 25 cents.. $5,000 00 

^OOOliDear foot timber dikes, at $3.50.. 28,000 00 

K ing8l an ^ 8 .Reach: 

if-! nno cubic yards dredging,at 25 cents . $3,250 00 

^linear Jfeet timber dikes, at $3.50........ 7,700 00 


17,400 00 


33,000 CO 


10,950 00 
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Dutch Gap Cut-off: 

22,000 cubic yards excavation,at 25 cento.... $5,500 00 

10,000 cubic yards dredging, at 50 cents ..................... 5,000 00 

- $10, 500 00 


Ai kin’s, (from coast survey, 1852 :) 
48,000 cubio yards dredging, at 25 cents.. 
3,000 linear feet timber dike, at $4 ...... 


$ 12,000 00 
12,000 00 


24,000 00 


Across Harrison’s Bar, (from coast survey, 1875:) 

Channel 200 feet wide by 16 feet at low tide. 

12,800 cubic yards dredging, at 40 cents .. 

Contingencies, 20 per cent........ 


• • • m m m m mm 


m m m 


m m m m m m m 


m m m 


mm mm 


• m m m 


Total.. 


m m m m « m m m m 9 • m • • 


m m m m 


m m m m m 


m m m m 


12,800 cubic yards dredging, at 40 cents ...... 5,1W 00 

Contingencies, 20 per oent............................................. 43,001 00 

Total. m m m m m «•«•«••• •••« • m m • m m w m m <m m <m •••••• m m m • •••••• m m m m m m m> m mi . 258,024 00 

The change in the width and depth at Harrison’s Bar to 200 by 16 feet at low tide is 
suggested on account of its importance and because the range of tide is from 0.5 to 0.8 
foot less thau at points above. The estimate is submitted with the supposition that 
the prices for labor and materials will remain as at present, and that full appropria¬ 
tions are made so as to avoid the increase in expense attending intermittent; and 
incomplete operations. 

COMMERCIAL STATISTICS. 

The following letter from the collector of this port has been received : 

Custom-House, Richmond, Va., June 6, 1877. 

Dear Sir : Inclosed I furnish a tabular statement of the number of vessels, ton¬ 
nage, and export transactions at this port for one year from June 1, 1876; also a 
statement of revenue derived from imports. 

1 feel a deep interest in the success of the improvement, and it will afford me ranch 
pleasure to give it such aid as is within my power. 

Very truly, yours, 

Charles S. Mills, 

Collector, 

Mr. H. D. Whitcomb, 

Aerie tan I Engineer . 


Vessels , tonnage, and exports from port of Richmond for year ending May 31, 



Of the number of vessels, two of them rated over 800 tons each, and twenty-one 
over 500 tons each. 

The amount of revenue derived from imports for the year ending May 31, 1877, was 
$21,880.87. 

Through the courtesy of P. H. Russell, esq., collector of internal revenue for Rich¬ 
mond district, Hearn that the collections of this district from July 1 to May 31, inclu¬ 
sive, a period of eleven months, amounted to $3,017,796.88, 

The following quotation from the annual report of R. E. Blankenship, esq., chairman 
of the Janies River Improvement Committee of Richmond, dated February 1 1877, 
will show as nearly as practicable the amount of tonnage, &o, s of this port for the 
years # ending December 31, 1875 and 1876. 

It is unnecessary to allude to the great benefits of this improvement to the city, as 
that is conceded and applauded by all classes of people; but it is quite proper that we 
should hold up for the general information the increase in number and size of vessels, 
and we regret that there is no means at our command by which w© can show the in¬ 
crease in the tonnage of the port for the year. Fortuuately tb© Chesapeake and Ohio 
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Bail road Company give careful attention to this important matter, and through the 
courtesy of the officers we are enabled to state exact figures, and they may, to a fair 
extent, be used as a basis for estimating the increase of tonnage for the port. 

In 1875,236 schooners, 4 barks, 1 brig, entered at Chesapeake and Ohio wharves, carry¬ 
ing 103,217 tons of freight. 

In 1876, 443 schooners, 29 barks, 1 brig, entered, carrying 154,61.7 tons of freight. A 
clear increase in one year of 64 per cent, in nnmber of vessels and 54 per cent, in ton¬ 
nage. The business at these wharvetj is rapidly increasing, and the receiver assures us 
that bm expects during 1877 to doable the tonnage of last year. 

The officers of the Chesapeake and Ohio Railroad Company are much pleased with 
their prospects foe tonnage, and unhesitatingly attribute their success to the improve¬ 
ment of the James River. 

The Richmond dock has no account of the tonnage passing its gates. * * * We 

annex a statement of vessels entering the lock: 

In 1875, 1,404 of all classes. 

In 1876, 1,715 of all classes. 

Showing an increase of 22 per cent, in the year. This is surprising in face of the fact 
that vessels of greater draught were coming up to Rockett’s wharves all during 1876 
than con Id cross the miter-sill of the ship-lock. 

The shipments of flour and tobacco in large vessels from Rockett’s was a regular busi¬ 
ness during 1876, and the good etfects have already been felt iu that almost deserted 


At the Richmond and Danville Railroad wharves many cargoes of heavy merchan¬ 
dise—coal and railroad-iron—have been discharged between vessels and cars and the 
expense of transfer through the streets avoided. 

The New York steamers are bringing largely increased cargoes, and making their 
arrivals and departures without waiting for the rise of the tide. Lightering goods, ex¬ 
cept for vessels drawing over 14 feet, is about abandoned on the river. # # * 

The Richmond Despatch, January 1, 1877, gives the harbor-master’s report for the 
previous year, stating the nnmber of vessels that entered at Richmond during the year, 
excluding river and oyster craft, as follows : Barks 49, brigs 53, schooners 680; number 
of sail-vessels 782, side-wheel steamers 304, propellers 268; whole number of steamers 
572; whole number of arrivals 1,354. Amount of tonnage for sail-vessels, 152,000 tons; 
average for this over last year, 20 per cent. Amount of tonnage of steamers, 500,000, 
an Increase over 1875 of 10 per cent. 

The city of Richmond has in furnishing machinery and 'by a limited appropriation 
aided So carrying on the work in the past year. 

Very respectfully yonr obedient servant, 

H. D. Whitcomb, 
Assistant Engineer, 

Col. Wm. P. Craighill, 

Afajor Carps Engineers , U. S. A. 


F 5- 

IMPROVEMENT OF THE APPOMATTOX RIVER, VIRGINIA 


C> in the 1.st of July, 1876, Mr. (. x. EL Ferris was still engaged, under 

his contract of December 31, 1875, for widening the Puddledock Chan¬ 
nel. He completed his work on the last day of August, 1376, the chan¬ 
nel being left with a width of about 100 feet and a depth permitting ves¬ 
sels drawing 10£ feet to pass with ease. This new cut is now used al¬ 
most entirely. 

A new appropriation of $30,000 was made by the act of August 14, 
1876 of which $15,000 became available about the middle of September. 
Proposals were at once invited for raising the banks of the Puddledock 
Channel at some low places where the water in freshets threatened to 
break through from the old channel. The contract was awarded Octo- 
ber 18 1876, to Mr. W. H. Beard, the lowest bidder. Work was begun 
in November, 1876, and finished in June, 1877. The material for the 
Iwoiikii is gravel taken from the adjacent channel. About 35,000 cubic 
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yards have been used for that purpose. To secure the bank, willows 
have been planted. A small qnautity of rip-rap stone has been used. 

It is not considered that the Puddledock Channel needs further work 
at present. The river between the upper end of that channel and the 
city of Petersburg now needs attention, and it is expected to expend 
there before the close of 1877 tbt 1 , remainder of the appropriation of 
August 14, 1876. 

Mr. H. D. Bird has continued, as heretofore, the resident engineer at 
Petersburg. 

Money statement . 


July 1,1876, amount c 
Amount appropriated 


«■> • • •«*••• • • 


• • m m m m m 


m m m 


m m 


m m m m mm 


m m m «• 




1877, amount 






Amount (estimated) required for completion of existing project. 83,000 OU 

Amount that can be profitably expended iu fiscal year ending June 30,1879 . 50,000 00 


Proposal « for dredging Jppoma'tox River , opened at 1.05 o’clock p. m. t October 18,1876. 





G. H. Ferris 
W, II. B arrt 



F. Brainan 



Brooklyn, N. Y.... 31 ' Nor. l.Wfi July 1.1877 

Brooklyn, N. Y _ 30 Nov. 15, Unifi June 30,1877 , Contract awarded. 

Albany, N. Y ..... 311 Jan. 1,1817 j J nne 3©, 1877 ■ 

I 1 * 


REPORT OP MR, H. IX BIRD, ASSISTANT ENGINEER. 

Petersburg, Virginia. 

% 

Colonel: I have the honor to report tp you the progress made in this improvement 
during the past twelve months. 

In June, July, and August, 1876, Mr. G. H. Ferris, the contractor, was engaged in 
finishing his contract for widening Puddledock Channel to 100 feet (which work he had 
commenced in January of that year,) and dredged out 38,177.50 cubic yards. This, 
added to the number of yards taken out previously, made 112,537 yards, the whole 
number dredged iu widening this channel. It is now sufficiently wide to accommo¬ 
date vessels passing each other. 

In the month of October, 1876, a contract was made with W. H. Beard for making 
an embankment to protect two low places ou the north shore of this channel, which 
were liable to bo damaged by freshets. The work was commenced on.the 15th of No¬ 
vember, and up to this date he had filled in.29,182.5 yards, making, with the first three 
months’ work, 67,360 yards done in the fiscal year. 

Vessels drawing 11 feet- water can now reach the city. 

There has been dredging enough done on the river to accommodate its present trade. 
But it is very necessary to continue the works now under execution of protecting the 
channels which have been dredged out from injury by freshets. The embankment 
now completing in Puddledock will secure that portion of the improvement; bnt there 
are other places that equally need securing. Indeed, the amount of damage done by 
a single freshet in the winter of 1874-’75 to the Petersburg Channel, admonishes us 
that the work of protection cannot be deferred without risk of further injury to the 
improvement. 

As directed in your circular of March 22 last, I have added to this report tho statis¬ 
tical information in regard to the business of jPetersburg, called for by the Chief of 
Engineers, to enable him to report upon the value of this improvement to the Gov¬ 
ernment. I do this the more readily, as our river is a short one aud apparently m mere 
local work, as would seem from the present amount of commerce on it. But this is no 
indication of the real amount of business done in the city. The statistics given below 






























APPENDIX F 


293 


sufficiently prove that even in these times of general depression of bnsiness, Peters- 
borgisa place of considerable importance, and can be made more so by the comple¬ 
tion of our river improvement. The internal revenue-tax paid the Govei mnent affords 
ample proof of this. You will find among the statistics given that the collector of that 
revenue says the amount for this fiscal year will be §*2,500,000. And you will see 
further he states that in the twelve years since the war there was collected at this 
office folly §24,000,000 of internal revenue. 

When it is recollected that this revenue was paid in a city of 20,000 inhabitants, 
hich had just emerged from a ruinous war, and had been materially damaged by a 
ten months’ siege, whose commerce and trad© had to he built up again from tb© foun¬ 
dations, and whose prosperity in its first dawn was clouded over by tbe financial storm 
of 1573, which fell upon this city with greater violence than elsewhere, I think it in¬ 
dicates a vitality in the spirit of the people and a strength in its natural position for 
commerce which entitle it to the generous consideration of Congress. 

In order fully to comply with the requisition of the Chief of Engiueers, I beg leave 
to give a brief account of our river improvement, to show not only its value to our 
people, but the interest the public at large have in its completion. 

Over half a century ago the commerce of the city had increased so much that the 
merchants raised a company to improve the navigation of the river. 

The work was commenced, and in a few years the depth of water was nearly doubled. 
This gave such an impulse to the trade of the city that the improvement would un¬ 
doubtedly have been carried on to completion if it had not been interrupted by tho 
question of railroads, which then began to attract the public attention. The citizens 
of Petersburg were the first to take a practical interest in this question. Without 
pausing to witness its effect upon larger communities, they boldly projected and as 
boldly commenced the construction of 60 miles of railroad to North Carolina, and it 
was one of the first completed in the United States for the purposes of general trans-^ 
portation. They also built a railroad to City Point, with the expectation that it would 
answer better than the improvement of the river, it befng one of the exaggerated no¬ 
tions of that day that railroads wonld supersede canals. 

Bat it was not long before the merchants found that the cost of maintaining even a 
fehort railroad, added to the delay of transshipment, was too great a harden on their 
trade; anil Congress having at that time commenced improving the rivers and harbors 
of the country, a small sntn was appropriated to improve the James and Appomattox 
livers. This turned attention to the river again. 

A Government engineer was sent on to survey and lay down a plan of improvement 
for it, and the work was soon commenced. But unfortunately for the interests of 
Petersburg,,the southern members of Congress of that day were opposed to expending 
money on works of this kind, and no more appropriations were made for our river. 
The Government engineers were withdrawn, but the city council took up tbe work 
where they left it, and continued it; and when the war broke out, they had succeeded 
in deepening the navigation to such an extent that vessels drawing 9 feet could reach 
tbe eity. 

Irfthe mean time the line of railroads commencing at Petersburg and running west 
to Lynchburg, anti southwest to Memphis and New Orleans, had been completed, aud 
the companies owning them had united in one line for tbe receipt aud transport of 
merchandise ’to City Point, the port of Petersburg, and thence by steamship lines 
New York and other northern cities. This through line worked so well that at 
time hostilities commenced the tonnage cauried on it had grown to great importance 
and was increasing every day. While this promising business was going on the city 
council was busily prosecuting the work on the river, and if it had not been for the in¬ 
terruption caused by the war, the improvement would have been completed, and 
Petwaborg years ago would have become the point of shipmentof this large tonnage, 
and her citizens would now be reaping the reward of their enterprise and expenditure 
in opening the route for it. Instead of that they behold this traffic, now grown 4 
flsantic proportions, carried through their streets and along their wharves to go 
miles farther by rail to Norfolk for shipment. 

How this was accomplished is explained in a few words. When the war ended the 
citizens of Petersburg found themselves impoverished and well-nigh ruined by it; 
and they had literally to commence and build up a new trade again. But this was not 
the worst of their calamities. They found their railroad with its depots and bridges 
bwirt, its rails, engines, and cars worn out, and tho company owning it worse off than 
themselves, without funds, without credit, and without friends to aid it. 

While the citizens were busily engaged in trying to recover from their losses, the 
railfMid fell into the bands of capitalists who raised the means to rebuild it. This was 
coon done, but the road was not rebuilt in the interests of Petersburgh. The persons 
who obtained control of it fonnd it to their interest to add to it the 80 miles of rail¬ 
road to Norfolk; and thus was Petersburg deprived of the business which legitimately 
belonged to her, and for which she had toiled find spent her treasure before the war. 
Then; was no other reason for this procedure. If Norfolk had been the port of James 
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Ri ver, if any of this tonnage had been shipped that way before, if even it was a better 
port than the port of Peter»burg (City Point) or the nearest and cheapest point of 
shipment, there might have been some justification for the act. But there wm none. 
Up to the war the through tonnage had been shipped from City Point m cheaply as 
freight; could be shipped from Norfolk, and by the same line of steamships which now 
takes it from Noifolk. And to show beyond all doubt that it is a mere arbitrary ar¬ 
rangement of the parties controlling the railroad, I will state further, that the steam¬ 
ship company which then took the freight from City Point, wou? ran their Bteamehips 
empty from City Poiut to Norfolk, and they takfe the freight there, after it is carried 
over the HO miles of railroad between Petersburg and Norfolk. This makes this case 
as much a wrong to the public who use this route as it is to the people of Petersburg, 
and I respectfully suggest an inquiry into it by the power competent to remedy it. 

This railroad has to be kept up, aud it can only l^e done by a charge on the through 
tonnage, which charge comes out of the pockets of the merchants of the North and 
South who own the tonnage. It is in effect a tax levied upon them to support the 
railroad ; and perhaps it may iuduce them or their representatives in Congress to ex¬ 
amine into it, to see how much money can be saved to the countiy by restoring the 
tonnage to its ancient route. 

in the hands of receivers, and 
in my hand a report of the company 
of that year, carried both ways, between 

# and that it paid for transportation over the road 
It is doubtless m h greater now f , as the tonnage is au increasing 
tax of over 2*200. ) a year on the country is an evil of snch mag! 







m 9 

This, it is believed, can he effectually done by the completion of the Appomattox 
River improvement, and by some legislation of Congress to regulate the intercoin- 
of the States, to protect them from abuses of this kind. 


obedient 


Col. Wm, 


Craigiull, 

Major Corps 


H. D 






YEAR 1877. 


Population, (by last census).......... 

Internal revenue: 

Paid the General Government for the last fiscal year.... 

Paid the General Government during the twelve years since the war 


Real 
Personal 


» * *» 



• • m » * «* m » m m m » « » » » » * • “ • ■* « 


m m m m m * » w ** « * « *» • m *» » * m m • m m 


» «> m> m m m 

• » m> ** m 9> • 



$2,250,000 00 
24,000,000 00 





mm mmmmmmrnmmm •••••• % m m 

• • •••••• •• 


• • • m m m m • 

• «••••• mm 




Tonnage: 

River, 351 vessels.......... 


• • • 


Railroads: 


• • m 


m m m • • ••«••• » m m m m m m m m m 


30,000 


Atlantic, Mississippi and Ohio. (No reports.) 

Petersburg aud Weldon Railroad ... —.......... —............. 60,000 

Petersburg and Richmond. tiS, 773 


Agricultural products sold in Petersburg, value: 

31,000 bales cotton........ $1,750,000 00 

11,931 hogsheads tobacco .. ............ .... 3,500,000 00 

Loose tobacco ...... ..... 4,750, 000 00 

250.000 bushels wheat................................................ 450, 000 09 















APPENDIX F, 


33,000bushel* corn... 
3i),0O0 bushels peanuts 

60,000 tons sumac. 

Hay, oats, and shucks . 
Eggs, hatter, &c.. 


m m m m m • • * •••••• m m m m • • • 

• • « ••<*»<*»•• «#•** • a ■ ■ • 9 • • 

«p • • • m m m m m m m m • m m m • • • • • 

m m m m « m # m • • m m m m -m m m m m m m 

► m m m m m m m mi m> m m m m m 


m m9 m m m m m m •••••• 

* *s*i**»® t# 


# «1 *5 1 ® *•■••• 


• • an m m m mm 


% m » m m • 


$180,000 00 
240, 000 00 
360,000 00 
60,000 00 
50,000 00 


11,340,000 00 


Merchandise sold in Petersburg, value: 


Groceries . 
Dry-goods 
Clothing.. 
Shoes. 


• • • <* 

• » * m m 

« * » • m 


m m 


» 

9 


'HIM' * 


Hats and caps.... 

Hardware, stoves, and tinware.- 

Crockery and stoneware. 

Hides and leather. 

Books, stationery, and musical instruments. 
Fertilizers. 


» 


m> .» tm « m 

• m m • * » 

• m m • • * 


» 


« 


SB! S!» 


Lumber. 

Coal and wood 
Miscellaneous . 




• • « » * • « • • • * «• 


• m m 9 m » * s» m m m <B 9 • • • 


mm m m m m m m m m m m » • • 

9 


$3,750,000 00 
1,250,000 00 
400,000 00 
325,000 00 
175,000 00 
400,000 00 
100,000 00 
60,000 00 
90,000 00 
125,000 00 
220,000 00 
180,000 00 
110,000 00 


7,185,000 00 


Manufactones, value of 

; 36,000 spools. 

22 tobacco-factorie .. 

5 floor-mil Is... 

5 corn-mills • m m m m m =» m m m = m m m m m m m m m m 

2 llljn«WOrfc8 • • • • @ • • • . 

4jrinting-nfileeB ****** • •••••.••«< 

Coach and 



• m m m m 


• m m m m m m m m mm 


m m m m 


• m m m • 


<m‘ m 9 # m m m m m m m m m mm 


• •••••• •••••% m m m m m m m m m m m m m m m m 


m m m> m m • 


• • * • 


m m m m 


• • • 


m m 


• • 9 • 


m m m 



m m 


m m 


m m m m m m 


mm m m m m 


$720,000 
2, 870,000 
625,000 
100,000 
175,000 
85,000 
250,000 





Bank 

6 companies; 
Private bankers 
HepGiiU.., 



» m m m 


m m m mm 


% • • 


• » m * m m m m m m m m 


m m m m m m m m 9 


• m m m 


m m m m m 


m m m m w 


m m m m m 


m • • •>*»<■» 


City property, value: 



m m m m mm 


Wharves 
Water- works. 

i-boneee 
fire-engines.. 
Kailroad stocas .... 


m m • m 


SB m m m 


• • • m 


m m m m m m 


# a • » 


• m • 


• • • 



• m m • 



• • 


m IP • 


» * 


Ml 11! Ill S» 



m 9 m m m m » m m m m m> • mm 


, 470,000 
500,000 
950,000 


2,920,000 00 




$200,000 00 
20,000 00 

125, 000 00 

55,000 00 
20,000 00 
550,000 00 


970,000 00 


LETTER FROM COLLECTOR OF INTERNAL REVENUE. 


United States Internai^Revknuk Collector’s Office, 

Second District Virginia, 

Petersburg , June 6, 1877. 

SiR: As desired I give below wished-for information. 

The amount of internal revenue received at this office during the last fiscal year was 
$962,591.09. In addition to this, 4,680,000 pounds of manufactured tobacco was ex¬ 
ited from this city to various parts of the world, representing a revenue-tax of 

aid. 

this office, I can, with perfect safety, state 
, iDeluding the tax represented by tobacco 
at fully $24,000,000, an average of $2,000,000 per 




my knowledge of the 
amount of internal 
the last twelve 
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annum. The amount for the present year will be fully $2,250,000, as the revenue de 
rived from the business of this city is steadily increasing. 

Very respectfully, 

C. A. ElCHAtD, 

Collector . 

H. D. Bird, 

U. S . Assistant Engineer 


P II 


IMPROVEMENT OF 


the 30th 



KANAWHA RIVER, WEST VIRGINIA. 





a 

No. 4 



The details of the operations of the fiscal year are set forth in the 
accompanying report of Lieut. Thos. Turtle, Corps of Engineers, who 

lias been the resident engineer in immediate supervision of the work; 

The working season of 1876 was reduced to but a few days, compara¬ 
tively, owing to the unusual frequency of freshets, which prevented such 
progress with the operations m was expected, and would have been made 
if the condition of the rivar had permitted. This cause of delay is, of 
course, beyond control. 

Every suitable day has been taken advantage of for laying masonry 
in the foundations. Much material has been prepared and is in read¬ 
iness for introduction into the structures. It is certainly expected that 

a good showiug will be made by the end of 1877, unless there should bo 
a recurrence of the freshets which were so frequent in 1876. 

An appropriation of $270,000 was made by act of August 14, 1876, 

‘ iclii $15,000 became available in September, 18711, $170,000 in Jan. 

1877, and the remaining $85,000 in March, 1877. Additional eon- 





are incomplete, w 
pied, owing to in 





dams 
occn- 

appropriations, there are points not affected 
which require a small expenditure for tbeir 
temporary amelioration. Operations of this character have been con¬ 
sidered necessary at but one such point during the fiscal year, viz, at 
Red House Shoal. This work was resumed in September and com¬ 
pleted in November, 1876. Reference is requested to the accompanying 
report of Mr. A. M. Scott on that subject. Mr. Scott has also been con¬ 
stantly and very efficiently engaged on the works of permanent improve¬ 
ment and in special surveys and examinations, which have been and 
will coutinua to be from time to time necessary. 

tr. W. R. Hutton has continued during the year, by constant confer¬ 
ence, aid, and advice, to give me the benefit of his extensive profes¬ 
sional knowledge and experience. 
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A series of connected observations have been made at several points 
on the New River, below the mouth of the Greenbrier, for the purpose 
of determining the effect of freshets in the New River upon the regimen 
of the Kanawha. Some observations have also been made on the Elk 
River with a similar object. 

The appropriations have beeu i March 3,1,873., $25,000; J.uue 23,1874, 

$2-3,000. Kxpended in the temporary improvement, March 3, 1875, 
$300,000; August 14, 1870, $270,000, The total of the estimate for the 
permanent improvement was $4,153,000, bat it is believed the work can 
be done for considerably less, as the estimate was full and the contracts 
thns far have under run the estimates. 

To show the commercial importance of the improvement of the Great 
Kanawha River, extracts have been freely made from a volume prepared 



Amount a 





1877, amount expended dnrin 
1877, outstanding liabilities. 



• m m m m i» 


m «• s* 


93,875 85 
‘25,266 47 





119,142 32 


July 1, 1877, amount available.... 


A moo in t (oat i us ated) reef n I red 
Aoioun t that can be profitable 


» * » m m m 


» » • 


mu mu m » » 


22,318 17 


etion of existing project.. 
in fiscal year ending June I: 




.. |3,582,000 00 

ry. 5oo f ooooo 


Proposals for two sets of culvert pipe* and gates for i 

West Virginia, opened at 12.05 p. m, f 


m. } August 16,1876, 


Price for each net i 
livered complete. 


Remarks. 



|6,360 for both sets at lock 
site; to deliver within 60 
days from date of eontraot. 

To be delivered in cars at Bal¬ 
timore ; |3,‘200 for both sets 
in 4 weeks; f4,HK> for both 
sets In 7 weeks. 






























































































Digitized by 


-Ifystruvl of uropomtln for bnililirtrj a diltti on the Kantucha River, near Cub in (rerk, optned at r2.05 p, tii, Ajtrif 5! 1877, 
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Timber and plank 
per 1,000 feet, board 
measure. 

1 

v c Crawley . 

Baltimore. 

$400 00 
500 00 

|0 60 

1 00 

#2 50 

2 50 

$1 00 

|5 50 

$25 00 

#13 00 

#11 00 

#9 00 

#6 50 

#4 50 

#4 00 

#12 00 

#20 00 

A 

a 

N. 1 L >(i •;] air . . . 

Cincinnati, Ohio .... 

Baltimore, Md. 

Huntingdon, Pa. 

80 

10 00 

25 00 

25 00 

20 00 

18 00 

16 00 

12 00 

10 00 

14 00 

40 00 

3 

4 

Smith A: Smith .. 

Weaver, Hcikel St Oayton .. 


1 00 

1 30 

1 50 

4 50 

3 00 

1 50 

8 00 

6 50 

20 00 
33 00 

19 00 
32 00 

1 

s 

16 00 
B 00 

16 00 
26 50 

7 00 
25 50 

7 00 
10 00 

7 00 

6 00 

6 00 
34 00 

60 00 
56 00 

5 

6 

Kelly A: IIjiviljuMl.... 

I'iiltucr, Millei x ililler —. 

Chattanooga, Tenn.. 
Coal burg, W. Va .... 

800 00 

1 00 

2 00 

2 00 

1 25 

1 00* 
50 

6 00 

7 50 

15 10 
25 00 

12 00 
23 00 

10 00 
14 50 

10 00 
13 50 

8 00 

9 00 

4 50 

5 00 

2 50 

2 50 

4 00 
12 00 

43 00 
42 00 

7 

Freeman, Richardson <fcFra- 

Watertown, N. Y ... 

tlOO 00 

50 

3 00 

50 

3 50 

17 00 

15 00 

10 00 

10 00 

6 00 

3 50 

1 50 

3 50 

26 00 

8 

9 

ser.* 

Huston Sc Co. 

Walter Doty. 

Chattanooga, Tenn.. 

Fort Edward, N* Y.. 


80 

1 00 

1 50 

5 00 

25 

1 00 

6 50 

8 00 

12 00 
40 00 

10 00 
30 00 

8 50 
25 00 

8 50 
25 00 

5 00 
15 00 

2 00 

6 00 

1 00 

2 00 

* 4 00 

20 00 

30 00 
60 00 

10 

11 

12 

13 

14 

15 

C. J. De Graw. 

T McCann __............ 

Fulton, N. Y .. — 

BftH.klvn X. V. 

Scranton* Pa . 

t100 00 
t2,250 00 

30 

1 50 

1 00 
10 00 

20 

3 00 

3 00 

6 00 

12 00 
30 00 

8 00 
30 00 

4 00 
15 00 

6 00 
15 00 

3 00 
10 00 

1 50 

8 00 

1 00 

5 00 

2 00 
10 00 

40 00 
50 00 

.T (1 Nnakflu__........ 

t600 00 

75 

2 50 

2 00' 

6 90 

40 00 

30 00 

26 00 

25 00 

14 00 

7 00 

5 50 

16 00 

40 00 

Rnir^rfl Ar. Sr.nllv_........ 

Saint Ij iuin, Mn ..... 

1 17 

4 50 

1 80 

8 60 

27 45 

27 45 

19 50 

17 00 

9 20 

9 45 

4 50 

19 45 

36 00 

Friday 6c Stracuam . 

DuU & Dull . 

Pittsburg, Pa . 

MeVeytown, Pa _ 


2 00 

2 00 

5 00 

3 00 

1 25 

2 75 

7 25 
11 00 

19 00 
22 00 

16 00 
28 00 

13 50 
15 00 

13 50 

14 50 

8 50 
12 00 

7 00 

8 00 

2 75 

3 00 

14 00 

15 00 

30 00 
65 00 

16 

17 

J. A. Green .. 

|:,i imhijo* Sr V ...... 


55 

2 25 

1 25 

6 00 

30 00 

25 00 

15 00 

12 00 

10 50 

5 00 

1 50 

7 00 

60 00 

Fowlev, Ernshaw St Co . — 
n ,T McDonald___ 

Cincinnati,Ohio .... 

1,600 00 

1 92 

2 70 

1 08 

11 73 

16 63 

15 43 

13 93 

13 03 

8 83 

9 43 

4 80 

19 93 

36 00 

18 

19 

20 
21 

Baden, Pa .. 

800 00 

40 

2 00 

50 

8 00 

20 00 

18 00 

15 00 

11 00 

10 00 

5 00 

2 50 

9 00 

40 00 

Saterlee & Pennv. 

New York.. 

350 00 

60 

2 50 

1 25 

7 00 

30 00 

30 00 

14 00 

11 00 

11 00 

5 00 

1 00 

8 00 

60 00 

Kart & O’Connor,.. 

Ironton, Ohio. 

t50 00 

1 50 

4 00 

1 50 

7 00 

27 00 

27 00 

13 00 

12 50 

10 00 

5 00 

2 00 

13 00 

55 00 

McMahon, Green St Connor. 

Staunton, Va. 


1 12 

4 50 

42 

8 70 

30 t0 

25 20 

14 80 

14 80 

9 80 

7 00 

3 50 

14 00 

42 00 



* Oontract awarded. t Per aore. 
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Proposals for the iron-toork of a movable dam on the Great Kanawha River. Bids opened at 

1*2.5 p. in. May 16, 1877. 


So. 


Name. 


Residence. 


Price. 


1 I H. A. Ham say ............ 

t | A. Hartupee... 

3 Wilcox, Shinkle A; Miller 

4 1 I...nun e Ik. Bodley C otu pany 

5 J. K. Anderson ... 

6 1 A. G-. Moore.. 


1 « Cooper Manufacturing Company 
6 1 W. Boll in an .... 


J. W. Jones_ 

William M. Arc 


m « m m m m m m m m m m 


*» « t w a w » mm 


wm'mmm&mrn* m m m 


m m m w> m m m m m m m # 


Baltimore ........... 

Pittsburg, Pa........ 

Pittsburg, Pa.. 

Cincinnati'. 

Richmond --..... 

Cincinnati.. 

Mount Vernon, Ohio 
Baltimore .......... 


Philadelphia.. 
Richmond .... 


• • • • 




m m m 0 0 m m m 


•SI. 000 
14,850 
18,970 
26,578 
17,900 
Sfi, 820 
S3, 449 
24, 494 
19, 500 
13,610 


REPORT OP LIEUTENANT THOMAS TURTLE. CORPS OP ENGINEERS, 


U. S. Improvement 
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tbe begin 
’D8 of En 


prorement of the Great Kanawha River for the year ending Jane, 1877. 

Mr. A. M. Scott was in immediate charge of the work from Juue 30,1876, tbe begin¬ 
ning of the fiscal year, till my arrival, under order from headquarters Corps of En¬ 
gineers, on August 29,1876. 

LOCK NO. 4. 

At the commencement of the fiscal year the contractors were engaged in quarrying 

stone, stripping quarries, breaking concrete stone, and dredging on the lock.site pro. 

para to ry to placing the coffer-dam. It was found that among the material to be 
removed from the lock-site was a considerable quantity of logs and stumps of large 
size. No indications of these were seen till the dredge discovered them. 

The framing of the cofier-dam began on June 26, 1876, and the placing of it upon 
the ait© commenced July 26. Plan and sections of this coffer-dam are inclosed, (sheet 
Ho. Jl.»J| 

Resides the piddling in the dam, it was embanked upon the outside. August 14 the 
work of placing the coffer-dam was suspended by a rise in the river, bnt was resumed 
on the 15th. The planking of three sections was displaced by the freshet. On Aogast 
21 the coffer-dam burst open at the up-stream outer corner by the pressure of the pud¬ 
dling thrown into it. An angle-shaped crib-work was then put in, embracing, protect¬ 
ing, and supporting the upper and outer sides of this corner. This crib-work is eight 
feet wide, and extends to a little above the top timber or stringer of the coffer-dam. 


lower corner and about half-way 





* t 


swung toe lower end on river side, outward trom tne corner to tne tnira joint oi 
stringer, up stream. To remove the d6bris and filling the dredge was again employed, 
and commenced work ou the 1st of October. Nearly three weeks were lost by this 
rise. The placing of the coffer was completed on October 11, and by working night 
and day the filling progressed so that pumping began ou the 14tb. The pumping was 
done by a horizontal centrifugal pump, working at the bottom of the excavation, and 
run by a 14-horse-power engine, which, with its boiler, was placed on a flat moored 
alongside the coffer-dam. The water was well out on October 20. The capacity of the 
pump permits the coffer to be emptied in much less time than here shown, but some 
misbafts and delays, together with the desire to lower the water slowly in the first 
pumping, prevented quicker work. Excavation by hand in the lock-pit commenced 
October 19. The water being out, it was found ttoat the dredge had not removed all 
tbe material to rock, as was supposed, but that a layer of bowlders and cemented gravel, 
unevenly distributed, overlaid the rock. The coffer-dam, therefore, rested upon this 
layer, and not upon the bed-rock, as was intended. On October 23 the cotter gave 
way at tbe lower end, from neglect to properly brace it, and moved inward 2£ feet on 
top, suspending the excavation. It was braced on the inside, and banked on the out¬ 
side with clay* The leaks were all checked by next day, and,excavation was resumed, 
i soon as the water was well out a ramp of trestles and planking was constructed at 
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the lower end of the lock-pit, ®o that the excavated material conld be taken out in 
carts. 

When the.bed-rock was reached it was found to be exceedingly uneven. The rock- 
borings made in the survey of the Bite indicated a pretty level bottom, but it was 
worn into numerous gullies and pot-boles, showing that at one time it formed the im¬ 
mediate bottom of the river. The rock consists of a blue sandstone, remarkably free 
from seams ; in fact, no leakage whatever appeared through it- In consequence, the 
concrete, to be overlaid with timber and plank for tbe bottom of the lock, was aban¬ 
doned iu the portion between the head and tail walls. 

The first stone was laid on November 5, and the placing of concrete commenced on 
the 13th. The laying of masonry and the excavation of tbe lock-pit was carried on 
until November *21, when a rise in the river broke in the side of the coffer-dam and 
suspended work in the pit. This break occurred because tbe contractors had not 
taken precaution to properly brace the iuside of the dam, as they had been requested 
to do. The sluice had been opened 1 hour and 35 minutes before the break occurred— 
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and passed out without damage. On February 10 pumping was resumed, and the lay¬ 
ing of masonry began again on the 15th. From this time till March 9 work went on 
rapidly, but a rise on that day suspended construction. The colfer was again pumped 
out, so that the laying of masonry, placing of timber, and excavation commenced on 
the 26th of March. A rise filled the coffer-dam in the afternoon. 

From this time till May 23 six unsuccessful 'attempts were made to pump ont. 
Finally, pumping was resumed on the 23d of May, anti the laying of maaonry was 
started on the 28th, and no interruption has ensued to the close of the report, (June 
16,1877.) 

The following is a summary of the progress upon the construction of this lock: The 
average height of foundation (from rock to level of miter-sill) is about 5 feet 8 inches. 
The work is complete to the miter-sill, except as follows: about one-tliird of the paving 
and 17 running feet of the cross-sills below the upper miter-sill; 10 running feet of 
wall under cross-sills above lower miter-sills, and these cross-sills concrete above and 
below the lower miter-sills; paving round lower miter-sills; 27 running feet of the 
cross-sillB at lower end of lock; the timber and plank flooring in die tail of the 
lock ; and 14 running feet of upper wing-wall. 

The superstructure is built as follows: 

Upper wiitg } 26 feet in length at the bottom, stepping back to 16 feet in length at the 
top to reference (6'.5). [The top of miter-sill being at reference (0'.0).] This wing is 
to be 40 feet long. 







The bids for this dam were opened on April 5, 1877, and on May 1 the contract was 
awarded to the firm of Freeman, Richardson & Fraser, of Watertown, Jefferson 
County, New York. 

They arrived in Charleston on May 11, and immediately proceeded to make prepara¬ 
tions for the execution of the work. At the close of this report (June 16, 1877) they 
have buildings constructed for the accommodation of employes, for office and black¬ 
smith’s shop. They have leased the land between the site and the railroad-track; 
made arrangements about quarries; commenced the stripping of the same; *od have 
mad© arrangements with the railroad company to have a track and transportation 
from the quarries to tbe site. The grading of this track is cornptete. Timber for the 
first coffer-dam is iu preparation. 

This coffer-dam will include the space for the pier and about 120 ruuuiug feet of 
pass. Excavation at the abutment site is begun. It is intended at this locality to dis¬ 
pense with a framed coffer-dam, as wa,§ done at the abutment of No. 6. 
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LOCK NO. 5. 

At the time the Annual report was made up for last year, (June 22, 1876,) work was 
responded in the lock-pit on account of a rise in the river aud a break in the coffer¬ 
dam. This break occurred near the up stream outer corner, and was repaired by 
placing an auxiliary coffer-dam on the outside of the break, aud banking outside of 
that A sketch (Fig. 1) showing cross-section of this coffer-dam is appended. 


1 • 




repairing leaks; notwithstanding which the dam sprung a leak on that day,and had to 
be filled. Pumping was resumed at 10 p. m. next day, hut the dam was again filled at 
midnight on August 5, on account of a rise in the liver and ajeak in the coffer, princi¬ 
pally lor the latter reasou, as the rise was too insignificant to do any harm, had the 
coffer been built with care. Pumping was resumed in the morning and excavation ou 
the 9th. Work in lock-pit was suspended August 14 by a rise in the river. Pumping 
was resumed on August 24 and excavation on the 28th. 

From an examination made ou September 8, when the rock was in good part laid 
hire at the upper end of the lock-pit, it was determined to omit the concrete, timber, 
and pi auk within the lock-chamber below head-walls and above the tail-walls. The 
bed-rock at the upper end was very slightly scaly on top, and no seams appeared which 
developed any leaks. 

The rock was uncovered at the time of this examination for about 125 feet from the 
upper end of the lock. Below this several leaks were uncovered, but discharging out¬ 
side the limits of that portion of the lock chamber where the concrete, &c., was omit¬ 
ted. 

The laying of the foundation was begun on September 8. A rise occurred on Sep- 
tember 11, and high water prevented work in lock pit till October 6. Stone masonry 
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was resumed on tbe 9th, and tbe laying of concrete was com men ■ d on 
was suspended in lock-pit on November 21 by a rise in tbe river. 

An attempt was made on tbe 28tb to pump out and resume operations, 
snow-storm on the 30th prevented, and the weather becoming c- all woi k for 
son ended on December 5. 

From December 5, 187b, to January 22, 1877, no work was pet I *1 at 
Tbe break-up of ice on January 12 did no damage except bn iUiu * 
lines and lettiug down the derricks. On January 22d work was ^miiuw! in 
ries, and the pumping of the coffer dam began on February 21, and th> I- i ng of 
on the 27tb. 

The rise on the nightof March 9 caused the filling of the colfer and the su; 
work of construction. 

Pumping was resnraed on May 19, but was suspended on the 21 st by a rise, 
again resumed on the25th and masonry was laid on the 28th. A rise on June 
the filling of the coffer. The water receding at once permitted the resit 
pumping next day. Masonry was laid on the I5tb, 16th, and 17th. < >ti the eve 

latter day the coffer-dam was again filled on account of a rise. \\ it h r It is 
report closes. 

The progress made in construction is as follows: 

Laud wall. Foundation laid except about 30 feet of first com and about 10 
secoud and third courses. 

Upper wing-wall , built to6 feet above miter-sill for 55feet in length : snpei 
of laud-wall to reference (2'.0) for about 100 feet, and to reference 6 “ fur r»n U 
head. [Level of mitcr-sill is reference (0'.0), from miter-sill to ri % about. 1U tu 
Upper gate-chamber. [Froth cross-sills at hearl of lock to include ero- Sl|L 
miter-sill] is completed to the level of the mite r -sill. 

Lower gate-chamber. [From cross-sills above miter-sill to tail >1 1 the 

and lower sills, the pivot-stones, and miter-stone of miter-sil: set, requiting 
most of miter-sill aud the timber and plank flooring to complete 
Hirer wall. Foundation requires about 50 feet of second cours ■ 1 a!» <nt HHt 

third course to complete ; superstructure is built to reference ( t im» j mat 
wall aud to reference (2 / .0) for about 50 feet farther. 

DAM NO. 5. 

When the last annual report was rendered the excavation for t h• abutment 
commenced and a tram-road had been graded to the quarry, and r 1 ir.»i> n 
The excavation for this abutment and the laying of the inmr\ was 
without a framed coffer, instead of which some of the material evuvated w 
on the river side to form an embankment against the water. ' 

experience at the lock (No. 5) shows that this method of embanl m j i; . 1 
the area of excavation being small and near tbe bauk. 

Tbe excavation was suspended on August 1 by a rise in the riv. r 4 
A slide occurred from tbe hank ou the 3d, which filled the exc.i vat ion rn ode. 
On this latter date excavation was resumed, but was again «u 1 i In* 

August 12. On the 22d it was again resumed. Again suspends i li ns-* «»u 
her 9. Again resumed ou October 5. Masonry was commenced o, i,.u, r 10, 
rise of November 21 suspended work upon masonry, which, with »li* pt imi 
work on the 2dth and 29th, ended masonry-work for the season \ tb 1 
seventh course above the foundation (reference -f- 14'.0) had b, ,n nmiiiicii 
puddling and filling back of the abutment had been carried up 
and a spur of tbe dam 38 feet in length was built to the refererr 
The placing of protection and guy-cribs for the coffer-dam of i i> < n r i] 
commenced on July 20, and dredging for the same on September 1. J b 
this eoflvr-dam has been provokingly slow. At tbe close of the 
only b *en placed and tilled to about 3 feet above low water. Flans and 
this coffer-dam are appended, (sheet No. 3.) 

Work in quarries was resumed on January 18. On January 25, flu 
receding after a rise of 23 feet, a slide of considerable extent o 
at the abutment excavation. A slide similar to this occurred aftei the < in 
1876. Sheet No. 4 herewith shows the original section of the 
sections of the bank both before and after these slides. Tbe sit- 
stability of tbe lower strata, the equilibrium of which was d> v • ♦ d In i In; 

of tbe material at the foot of the slope. It was found that, when t he dam 
the rush of water below the weir would wash out the gravel snj-i« t i mg th 
for some distance down stream, and thereby cause slides dangen ' oi 

To provide against this, it was decided to construct a crib-w-o ih»w», - 
the abutment, resting upon the rock, the crib-work to bo within the line til t 
ment-face. The length of this crib, for the time, is limited 
perience as to whether it be sufficient or not. 

The crib has a width of 10 feet and a height of about 9 fret. 
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The removal of this earth from the partially-constructed abutment commenced on 
February 15, and masonry was resumed on the 28th, and completed to the coping on 
March 23. 

Tb© coping was net complete on April 28, The filling and puddling behind the abut¬ 
ment was carried up with the masonry. The filling fibove the abutment and the 
grading of the bank began on April 5, and is now in progress. 

The dredging for the crib-work below the abutment began on Hay 23, and finished 
Jnne 9. The placing of the crib was commenced on June 13, and ou Jane 16 (the date 
this report closes) was in progress. 

The work on the coffer-dam for the pier lias been carried on at intervals. 

Pnmping was attempted on June 7, but had to be suspended, owing to a leak in the 
coffer, which necessitated further banking on the outside. The stage of water since 
has prevented the resumption 


ETC. 

The survey in progress last year from the head of Lyken’s Shoal to Cabin Creekf 
connecting with last year’s line, was completed. A survey was then begun at Ben 

Furnace. 9.420 feet below site No. 5. and continued to the foot of 


Franklin Furnace, 9, 



A map was 
Lvken’s Shoal to Davies’s Creek 


below site No. 5, and continn 
of 1 inch to 200 


the foot of Elk Shoal. 




Ben Franklin 
A series 
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i respectful 


Maj. W. P. Craighill, 
Corps of Engineers, 


REPORT Of MR. A. M. SCOTT, ASSISTANT ENGINEER. 

U. 8. Improvement of Great Kanawha River, 

Charleston, Kanawha Co., West Va ., December 27, 1876. 

Colonel: By direction of Lieutenant Turtle, the following report of operations at 
Red-House Shoal, daring the working seasm of 1876, m respectfully submitted: 

The work was resumed September 14, and completed on the 29th of November, sub¬ 
stantially according to the plan approved by your letter to me dated July 5, 1876. 

The improvement of the chute at this place was begun in the fall of 1875, and con¬ 
sisted principally in raising and extending the left side-wall, beginning near the head 
of the shoal. Seven hundred and twenty-five feet of the wall was built in 1875. This 

carried down 695 feet farther; 300 feet being built of stone quarried 
and the remainderof material dredged from the channel and “ banked ” 
The stone-wall was built to correspond with last year’s work ; 
on top, with front and 

low-water 
in offsets. 

The top was well secured with large fiat stone, 





and bowlder bar that 

«n* ' v 

extended into the chute from 

The dredging was done by the Kanawha Board, 
grade and shape the material to conform to the wall. 

To build the stone-wall, about 630 cnbic yards of stone, quarried on the right bank 
near the foot of the shoal, was used. The work was done by hired labor, at a total cost 
to the United States of $1,103.22. 

The object of the wall, as stated in your last annual rep (At, was to overcome a bad 
side-current, which was apt to draw tows out of the channel against the old chute-wall 
or on the bar below. Several quite serious accidents occurred from this cause before 
the partial improvement was made in 1875. It is thought there will be no more trouble 
on this account. Several tow-boatmen who have taken out flats since the wall was 
finished have expressed themselves well pleased with the improvement. 

Very respectfully , your obedient servant, 

A. M. Scott, 

Civil Assistant. 

Col. Wm. P. Craighill, 

Corps of Engineers, V. S. A . 
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STATISTICS AS TO THE COMMERCIAL IMPORTANCE OF THE IMPR \X 

OF THE GREAT KANAWHA RIVER, WEST VIRGINIA. 


Statement of the principal items of farm-produce, according to the c* nm* a/\r~\\. 
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Creek, Great Kanawha and those of its branches emptying into it below the falls, and 
the Gnyanilofte and Big Sandy Rivers, the oaks, poplar or tulip tree, walnut, cherry, 
sycamore, ash, chestnut, and locust attain a size not surpassed on the North American 
continent east of the Rocky Mountains.” 

To this we may arid that the oak, poplar, and chestnut seem to increase iti size south 
of the Great Kanawha. Gigantic poplars are reported reliably from that district 10 
ami 11 feet in diameter, aud oaks 0 and 7 feet. 

# # H * # # - # 


On the eastern border of the State, the only development taking place is in the white 
pine along the Greenbrier River, and this is carried on by a single company. 

The Saint Lawrence Boom and Manufacturing Company, controlled by Pennsylvania 
capitalists, of which Mr, Cecil Clay is president, has a charter for opera dug the river, 
awl is engaged in improving its navigation. The spriug-floods now give them water 
eixmgh to run rafts of 100 to 1T>0 fret in length. 

Logging can be done very cheaply in this country, f r the surface is 
tor men and forage for teams are abu idant around the camps. 





pine, and in Phil 
market can be had both ways. 

The Saint Lawrence Boom and Manufacturing Company has a paid- 
$60,000, which is increased as nceiled, and owns and controls 100,000,000 
pine timber in Greenbrier and Pocahontas Counties. Ir. lias a boom of several 
of feet capacity, and uses splash-dam * and tramways in its logging. In times of or¬ 
dinary pr sperity a good business might lie done in rquare timber, oak, &c. Mr. Clay 
thinks that there are several million dollars worth of tiiulier standing on the Green¬ 
brier Kiver. He says that they are now offered $42 per thousand, Michigan inspection, 
for timber delivered in Philadelphia. 

On the headwaters of the Elk and Guntay nothing has been or is being done to 
develop that liea* ily-timbered section. Webster County has sent some logs from her 
western borders dow 


A company of enterprising Pennsylvanians, with a capital of $1100,000, are now en¬ 
gaged in developing fe0,000 acres of land in Hiaxton and Webster Comities, with eaw- 
iMills, plamng-mills, and bu-iness headquarters at Charleston, on the Great Kanawha. 
One of the first ojierations of this company was the shipping by river to Parkersburg, 
and thence by rail to Baltimore, 10,000 feet, of black-walnut plank, wh ch, notwith¬ 
standing expensive freight over a distance of 6Z0 miles, yielded a handsome profit. 

• *«•%•* 


As an illustration of the excellence of the Ohio River timlier, we may mention the 
fact, stated by Mr. C. T. Bsall, of Mason, that the brig S imerw, distinguished in the 
Urxicau war, was built at the mouth of the Kanawha, by the Gilmores, of Mason 
4’imiity lumber. When this vessel was docked, some eight years ago, her timbers were 
found to be sound. 




Elk downward 



from 

rue says of fhe loudness on the Kanawha and its tnbuta- 
$100,000 worth of logs, cut by nulls at aud near Charles¬ 
ton, either for use there or for shipment down the river. The white and black oaks 
are die % ® sailnfartnred into saI -barrel staves, for use in the vicinity of Charleston. 
The mills there have a capacity of producing 1,000 barrels per day. The poplar, ash, 
chestnut, walnut, and other kinds are cbitfiy manufactured iuto boards, plank, and 
wanting at Charleston for the Cincinnati and other markets on the river, after sup¬ 
plying the home-market. Besides the log-*, Elk sends out a large nutnluir of coal-boats 
($20,000 worth) for use in shipping coal and salt from the Kanawha .River, The man¬ 
ufactured value of Elk River timber, e. e., boards, staves, hooii-poles, &c., is at least 

M The Great Kanawha, from the falls down, must produce as much lumber in the 
shape of Inga, staves, hoop-poles, boards, and ship-timber as the Elk, or $150,000.” 

Pocatali- o and Cpal Riv« rs contribute largely t* this produce of the Lower Kanawha, 
Pocatal*co sending probably $20,000 worth. Coal River sends out some fine walnut, 
which goes to Europe. The Lower Kanawha sends out some tine oak timber for ship¬ 
building, and a good deal of pine. At aud near the Falls of ihe Great Kanawha, and 
on Laurel Creek, a considerable business is done in cooperage stuff and sawed lumber, 
perhaps $100,000 wort! Westward to Hinton hardly anything is done. At Hinton a 

20 ■ < ;.)«> 
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pood df al is done. Borne staves are, according to Mr. Clay; floated down front op lew 
River, caught at Hinton, and shipped by rail. 

Mr. J. 8. Thompsen s*ys of the timber-trade of Hinton : “Quite a large trade is car¬ 
ried on herein the Inmbt-r business. Large quantities of pip -staves of oak are shipped 
by ra 1 to the East-, and several thousand walnut logs have been shipped, both to the 
eastern markets and to Europe, from the conntv within the last eighteeu mouths. There 
is a large saw-mill at this point, owned by N« w York men, who ship pine (of a line qual¬ 
ify) lumber, a’so shingles, laths, Ac. They deal extensively also in pvplar lumber, a d 
furnish the Chesapeake and Ohio Railroad with railroad-ties.” 

THE COAL-FIELD. 

Tho most important coal region in America is the Appalachian coal-field, which k 
says Rogers, ‘* almost the largest expanse of continuous coal-measures in the worl *. It 
possesses a length of H15 miles, and amaxiinum luvadth between its eastern *n temp in 
Southern Pennsylvania and its wes*ern in Northern Ohio of about ltd) miles.” It ex¬ 
tends from Northern Pennsylvania to Middle Alabama, parallel to the Appalachian 
Chain to the east of it. Irs coals are better than those of any other field in America, 
and, save anthracite, are of every kiud necessary to the arts and manufactures. Its 
area is made up as follows: 
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Let ns now examine the number of coal-seams. 






Conglomerate, containing very many important and valuable coal-seauis, aud having a 
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The Lower Barren Measures, composed of reddish and bluish shales and slates, sand¬ 
stones and limestones— the latter iu some parts of the Slate Very important—nsnally 
destitute of workable coals, and terminating at the base of a valuable aud persisted 
coal-seam known as the “ Pittsburg.” 

The Upper Coal Measures, containing several important coal-seams, of which the 
“Pittsburg” is the lowest. 

'1 tie Upper Barren Measures, composed of sandstones aud shales, nearly destitute of 
coal. 

There are geographical divisions in the field that should be noticed, for in several coses 
ridges parallel to the eastern margin of the basin make the»r appearance, and are com¬ 
posed of subcarboniferous strata, wb oh separate one coal-basin from auother, and 
form well-marked boundaries thereto. 


THE NEW AND KANAWHA RIVER COAL-BASINS. 
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of tlio Appalachian coal-field, and lias helped in no little degree to give West Virginia 
the reputation it enjoys of being one of the richest of the States in the Union in. this 
great element of civilisation, wealth, and prosperity. For this reason it has a peculiar 
interest to the capitalist, while, from a geographical point of view, the great develop¬ 
ment of the coal-measures is very important. 

Going back to a pre-carbonaeeons period, it wonld seem that this section was a deep 
hash, constantly settling down and being filled up, while the northern portion of the 
State was nearly stationary. 

Ah an indication of this, it may be noted that the Vespertine formation at Western 
Portion the Potomac, is, according to Professor Rogers, 200 feet thick, while in Green¬ 
brier it is 800 feet. In this latter measurement he seems to have taken no notice of 
some 300 feet of rock that justly belong to its upper pop ion. In the north, at the same 
place, the Umhral (or snbcarboniferous) limestone is 80 feel , while in the Greenbrier 
Mosul ain, in Pocahontas, he gives it as 822 feet. O i the Potomac the Umhral shales 
are 838 fact, versus 1,260 feet in the above-men toned locality in Pocahontas, and the 
indications a*e that all three of these still increase in thickness is we come south to¬ 
ward New River; so that at Hiuton they may be taken as aggregating 3,500 feet, versus 




By an addition of these figures, and dealiug in round numbers, we see that while 
2,000 feet of strata were forming on the Potomac or Northern West Virginia, some6,840 
feet were being de)>osited in the New River and Kanawha region, or, in other words, 
during this period the latter sank about 4,840 feet more than did the former. 

It is to this that we imisfc look for an explanation of the presence of various anti¬ 
clinal axes in the north und their absence in the south. 

As this depression took place the strain oi tension of the rock-beds on the eastern border 
of the basin increased in a direct ratio with the amount of the subsidence, so that the 
less the latter the less was the former, and it is a self evident proposition that the less the 
tension the greater would be the force necessary to break the rocks asunder. There¬ 
fore, when tlie great thrust or press on the strata from the east came into effect, it 
found the strength of the beds on the eastern border of this southern basin so much 
impaired that it crushed up the formations adjacent thereto, breaking them into a num¬ 
ber of faults of great magnitude, which extend along the southern bowler of West Vir¬ 
ginia and are nearly co-extensive with this depression and its prolongation southward, 
while in the north the rocks, not being in this very tense state, were not broken, but 
the Alleghanies and the country to the west were thrown into a series of folds, which 
liecome less and less abrupt as they wonld naturally do the farther and farther we get 
from the primary force. 

The gradation of fault* to folds is well seen in the most westerly of the former, 
which passes jnst west of Peter’s Mountain in the southern part of the State, and is 
Neen near Caldwell's Station, in Greenbrier County, at the Chesapeake and Ohio Rail¬ 
road trestle over Monroe Branch. Iu the former place it brings the Silurian rocks 




raise 


west 




xt right angles to theliueof elevaiion, and as the latter wss northeast and southwest, 
so the former would he norrhwest. This is really the case, f »r from this range on the 
eastern edge of the Greeubrier to the Oh o River the formations have one continual 
northwest down grade, save here and there where they become nearly horizontal, and 
there is no good evidence alter we get away from tiie immediate vicinity of the fault 
that a single reversal of dip comes in during the whole distance. In the eastern por¬ 
tion of this vast extent of territory, denudation and erosion have carried off the upper 
strata, aud east of Little Sewell all of the Lower Coal-Measures have disappeared. 

Going west, the rocks dip faster than the plane of erosion, and thus we get success¬ 
ively into higher and higher strata, so that Gauley Mountain is sufficiently high to 
catch nearly all of the lower coals. 

Below the Kanawha Falls, the dip still continuing, the Conglomerate passes out of 
view, A short distance west of Charleston the Lower Measures in tbeir turn sink be¬ 
low water-level, and near Pocat ico, some 14 miles farther on, the highest member of 
the Lower Barrens is lost to sight as it goes beneath the bed of the Kanawha, 

Between tbeaw extremes of gently inclined formations in the south and folded strata 
in the north must be an intermediate area, where the one passes into the other. 

A* the depression of the son them basin became lens and lew as it went northerly, 
the tension, and therefore the cans© for the faults, diminished, so that somewhere about 
opposite Huntersville, in Pocahontas, this system begins, to cease, and north of a line 
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drawn from tbe northeast corner of Greenbrier to tbe northern part, of Pleasants tin 
strata commence to appear in fold*, and m we proceed toward tbe Pennsylvania line 
and away from the modifying influence of tbe faulted country, so theste nuiiclmaU 
become more and moire marked. 

NEW RIVER COALS. 

In Mercer County, in tbe valley of tbe Blue Stone River, are extensive beds of bitn- 
minone coal which would seem to belong to tbe subconglomerate measures, and are 
her© developed to a greater thickness than in any ot.heV .portion of the State. The 
examinations in this county have not be n sufficiently in detail to enable us to sUte 
the number of the seams, but. it may be mentioned that the thickest, oue reportwli* 
11 feet, although uothiug is sai t as to the amount of clay partings iu if.. 

In Summers Comity, iu the hills on the opposite side of New River from Hinton, a 
(Moot seam of coal has been opened some 800 feet above the stream, and indication* 
would seem to point ont that it is tbe same as the seam presently to be spoken »f ai 
worked at Quinnimont. 

A earefnlly observed section of the strata on New River was made by Prof. William M. 
Fontaine, at Quinnimont, and on Piuey River, 2 miles below, 
beguu at the former place at the base of the hill for the sake of 
possible of the umbral shales, 
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9. Coal system with interstrati fleations 
and on top sandstoues, shales, and flags 

10. Fine gray flags, and sandstones......... 

11. Coal, not fully seen. 

12. Firm gray sandstones .... 

13. Olive marly tea .. 

14. Coal system at bottom ; interstratifications of slate mud coal 1 seam, 
1 foot; on top, flags passing into Arm sandstones ..................... 

15. Fire-clay and I,-foot coal-seam imperfectly exposed, given as 2 to 4$ 

feet of impure splint coal............ ...... ... 

16. A thick mass of strait* not fully exposed at every point; may be divi¬ 
ded as follows; (16 a) sandstone, 50 feet; (16 i) coal-seam not seen, 
given an 2 feet; (16 c) bluish sandy slates, 60 feet; (16 d) coal Dot seen, 
given as 20 inches; (16 e) olive-gray slialy sandstoues, 40 feet; total. . 

17. Quinnimont coal series, which is made up of epliut coal at bottom, 1 
foot 2 inches; fireclay, 2$ feet; eemi-hitumiuous coal, 4 feet; total ... 
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Feet 

18. Dark bine slate ami sandstones..................................... 80 to 100 

19. Olive-gray sandstones and shales ............... .. .... 100 

20. Black slate, with some tliin coal.---.......................... _ 10 

21. Upper or great conglomerate.................................--- 150 to 200 


Total for conglomerate series 


l t 195 


The coal in No. 20, m seen at Quinniuiont, is only 6 inches on the outcrop. In Feb¬ 
ruary, 1875, it was opened, and the tint 8 feet down increased to 3 feet, and was still 
improving when this thickness was measured. It cokes well, and when lieated in a 
pipe in a smith's forge gave a dear white bright light in such quantities as to suggest 
a good gas-coal. 

The 4-foot seam of No. 17 is the most important of this section, being tbe one where 
foe Q liumntont furnace draws its supply of fuel. It is 1,085 feet above New River. 
The coal is a semi-bituminous, very soft and friable, and makes a most superior coke, 





beds of this 


It is seen again on Loup Creek, 15 miles from the coart-honse, on the Fayetteville 
road, at MeCoy’s bank, where it measures 4 feet 10 inches in the breast, ami (> feet on 
tbe outcrop. In neither place are there any partings, and it is a most valnable seam, 
for the most part underlying the whole of the Raleigh plateau. Some distance ab >ve 

this, and about 200 feet below the tops of the hills, at the hear! of one of the hollows 
of Big White Stick, occurs a 4f foot seam, wiih no parting save about If inches of 
coal-dirt, and sulphur 1 or 2 inches from the roof, which in shale. Continuing in a 
southwest course from here, tbe Raleigh plateau gives out. and we descend into the 
valley of the Marshes of Coal, which, cutting far down into the conglomerate series, are 
marked by an absence of any workable seams, till we cross over to the Gnyandottu 
and Cherry Pond Mountains, on the borders of Wyoming and Boone, in the upper por¬ 
tions of which th*« Lower Coal Measures and their included seams again make their ap¬ 
pearand*, and on Gravel Hollow of Peach Tree Creek, near the juncture of the two 
ranges, tour seams belonging to this series have been seen and measured. No. 1,3 feet; 
No. 2. 2 feet 8 inches; No. 3, 3 feet 3f inches; No. 4, 4 feet; all free from partings, and 
containing an exceeding pure though friable article. The distances between Nos. 1 
aud 2, and Nos. 3 and ft, are each about 50 feet; that between Nos. 2 and 3 was not 
Ascertained. Several hundred feet above No. 4 and the gaps in the mountains, first a 
12-foot aud above that a 4-foot seam have been reported. 

The deep valley position of the headwaters of Coal River is not fully appreciated, 
nut 1 the observer stands on the mountaius last mentioned, where, being some 2,000 
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contain not only the conglomerate series but a portion of those above. This country 
is accredited with set ns as thick as 12 feet, but there are no reliable observations to 
justify more an a mere mention of this fact. 

Returning now to Qmnuimont and proceeding toward tbe tier of hills back from the 
river, the same seams observed in the Raleigh plateau ought to be found. However, 
as they have never been examined their thickness is a matter of conjecture, but as Big 
Sewell Mountain has a far greater height than the region, immediately to the south¬ 
west of the river it will contain a good deal more of the Lower Coal Measures, aud 
hence more seams may be expected. 

Continuing northeast into the western part of Nicholas and into Webster the gen¬ 
eral elevatiou of the country is below 8ewell, consequently the hills contain only lower 
strata, and the hill-tops west of the forks of Cherry River are made up of the conglom¬ 
erate, all the upper coals having been denuded off; and on Hominy, Cherry, Cranberry, 
Williams, and the heads of Ganley and Elk Rivers are to be found only the conglom¬ 
erate coals, very thin and very unimportant.* 

Resnming the orthwest line of examination the New River Basin becomos more 


•The largest seam that we know of in this region is 3 feet 7 inches. It is seen on 
Panther Run of Gauley River near tbe bridle-path from Kentucky to the Promised Laud. 
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shallow, and tlie s f rata begin to feel the effects of the dying out of the faults and the 
beginning of tbe folds on the .eastern border of the State, and we notice that they be¬ 
come more tilted, so that when wo reach Rich Mountain, in Randolph, they are very 
much steeper than when seen on New River. 

This line of observation from Wyoming to Randolph has been chosen because it h 
about the eastern edge of the Lower Coal Measures, while that of the conglomerate 
Buries may be said to bo a line joining Rich Mountain and Flat Top* 

Returning now to Qninuimout the course of observation leads us down New Hirer. 

To better appreciate the dip of the strata as we go west I will, whenever possible, 
refer to the one horizontal line of tide-water, so that it will be plainly seen how any iu* 
dividual stratum Incomes lower and lower. 

In some cases these figures will not be exact, but very close approximations, not 
varying more than 15 or 20 feet from reality. 

About 16 miles by railroad Ixdow Quinuimont, in tbe bill opposite Dimmock Station, 
two seams have been exp Bed. By aneroid measurement they are 437 ami 7 
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In comparing this with the section at Sewell, the top of the c'mglonierate falls from 
2,135 feet to 1,351 feet, or, as the straight line measured in the dip is between 8 and 9 
tulles, so the dip will bo between 97 and 85 feet per mile. This has brought the con¬ 
glomerate so low that Gauley Mountain, as it rises above, catches 1,000 feet of the 
bower Coal Measures. 

Seam No. 1, seen on the railroad going up Mill Creek, is the Quinnimont, that has 
dipped from an elevation of 2,250 feet, at the place wheuce it derives its name, to 9;i8 
feet at the present point of observation. 

Sram No. 2 is the one now operated by the Gauley Kanawha Coal Company at tin 
head of West Lukes Branch, a forte of Mill Creek. It produces a very hue and pure 
hard bituminous coal, and has four partings in it, measuring 10, 3, 3, and 5 inches 
reapecrively. These vary in different parts of the luiue, some of tUnn getting thinner 
as the work is curried to the northwest, till, on the other side of the mountain, the 
company’s engineer reports that the eeaiu shows 9 feet of clear coal in one bench. 

Nus. *3, 4, and 6 have not been worked at all. No. 5 was opened for the sake of its 
caiind, which is of a very poor quality. Beginning at the floor, this seam shown: 
Coal, 2 feet; slate, 2 inches; coal, 2 feet; slate, 2 inches; coal, 10 iuches; slate, 2 feet 
10 inches; coal, 2 feet. 

No. 7. The onenin<? on this shows magnificent suliut. bavincr in it 17 inches of bouv 
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at least 200 feet of strata that coutain valuable workable bods come above it, and 
above these appears the Mahoning sandstone, which, 6 miles above Charleston, at Mal¬ 
den,* is 140 feet thick according to Prof. W. B. Rogers, so that to the measurement at 
Hawk’s Nest could b-i added some 340 feet before the lower barrens would be reached, 
making the Lower Coal Measures of this country 1.340 feet thick. 

In the section given for Hawk’s Nest not all of the coals of the Lower Coal Measures 
are shown, but only those which have been exposed and measured by the company 

work ng the property, and these show no less than six woikable seauis, with an tig. 

gregjite tbickueNs of 30-| feet of solid coal, exclusive of partings. 

Continuing our observations down New River and into the Kanawlia Valley, we see 
the conglomerate sinking lower and lower till, at Kanawha Falls, it is but a short dis¬ 
tance above the stream, leaving all the mountains «ising almve made up wholly of ttie 
Lower Coal Measures; and ashore distance below Loup Creek it Finks below the water- 
level to rise no’more until the north western margin of the Alleghany basin is reached 
iu the State of Ohio. 

THK KANAWHA COALS. 

The main body or principal thickness of the lower coals may he said to have their 
practical eastern margin in Gauley Mountain; far beyond this the strnla rapidly rise 
above the bills and are lost in the air, leaving only the lower seams, as found in the 
KaleigU plateau and the adjacent country. A line drawn from the mouth of Elk 
Kiver in a northwest direction passing near the mouth of Big Otter, iu Clay County, 



In no other part of the Appalachian coal-field are the Lower Coal Measures developed 
to such an ex leu % contain a greater number of workable seams, or more varieties of 
coals, or better or purir fuel. 

After leaving Hawk’s Nest, the next important disclosure has been made by the 
Cannelton Coal Compauy, 9 miles below the Kanawha Falls. 

A partial section of the hill shows 7 seams above water-level. Beginning at the 
river: 

Seam No, 1, bituminous coal, is 4 feet thick, hut not worked. 


*At fcbi« pla*e the Mahoning rests on flint, showing that as we come west the inter¬ 
mediate stratat give out. Whether the reverse of this is true as we go east toward 
the Hawk’s N* st is not known, ns there are no data from which we cau reason, for the 
Mahoning is everywhere above the tops of the bills. In fact, the sections in the vi¬ 
cinity of Paint Creek are not sufficiently iu detail to enable us to say if it is found 
even there, ami future observations may show that the strata between it and the flint 
are even thicker than have been given. 
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Seam No. 2, some 100 feet above the river, is about 7 foet thick oa the average; has 
two slight partings, and produces a gas-coal of so high a grade as to make it. rank one 
of the most valuable seams of fcb© Kanawha Talley. This same bed is worked just 
across the river by the Coal Valley Coal Company. 

A half mile below Caunelton it is opened again, bnt not worked, anti shows 6 feet 
S|: inches, with 3 inches of shale 2 feet from the floor. 

Seams Nos. 3 and 4 are seen on the path leading from the old opening on Nt>. 2 to the 
“ Stockton Seam ” No. 6. They measure 3| and 4 feet on the out-crop, and have never 
been worked. 

Seam No. G is splint coal 5 feet thick, and not worked. 

Seam No. 6 is Hot-9 feet alswe No. 5, 750 feet above the river, and 1,350 feet above 
tide. On an average it is 7 feet thick in the mine, and is made up of caunel coalal 
the bottom, which averages about 3 feet ft inches, and U very variable, and a splinty 
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There are in this 8 seams 3 feet thick and over, measnring 38 feet 10 inches, includ¬ 
ing the partings that may be present. The next section is made 5 miles below the 
month of Paint Creek, on the land of Col. William Dickinson, opposite Coalburg. It 
Is complete, showing every eeaua in the bill. 
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The top seam No. 15 frbows 4$ feet of coal at the bottom, then 2 feet of slate, 4$ feet 
of coal, 2 feet of slate, ami 2 feet of coal. In mining, the upper 2 feet of slate would 
most pr. bably be left as the ro<»f, bo that this would leave 9 feet of workable coal out 
of the 15 feet. Th b, together with the other 8 seams, 3 feet, thick and over, and in¬ 
cluding w hat partings may be present, gives an aggregate thickness of 41 feet 3 inches. 

At Cannehon, seam No. 2 (7 feet thick) is about 687 feet below the Black Flint Ledge, 
and l>elow No. 2 w a. 4-foot seam, (No, I.) Assuming that this well-marked stratum of 
Hint hm this same relative position to the seams below it in th© lust- two sections, (the 
Dickinson and Paint Creek,) in the Paint Creek measurement the 7-foot seam should 
le 42 feet below, and iu the Dickinson section 85 feet below water-level. 

The 4-foot seam is, of course, still lower, but whether these thicknesses continue 
from Cauneltou to the other poiuts only au actual siukiug to them can determine. 
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Other sections could be given, but these are deemed sufficient to show, better than 
conld any words, the great richness of the Lower Coal Measures in this region, and I 
would ettll especial attention to the uniformity that exists in th© aggregate thickness 
of workable seams.* 


•Taking the sped Ho gravity of coal at 1.3, 40 feet would give 48,000 tons per acre, 
from which, if even one-third is deducted for partings and waste iu mining, there 
would still be left 3i,000 to is per acre, which, at 12$ cents royalty, the common oue in 
the district, would give an income of $4,000 to the owner. 
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In this connection it is well to state, tbat as wo recede from the Kanawha River 
toward the head of the many creekr which flow into it from-each side, the seam! be¬ 
come thicker. I have parson ally uoticed this np Paint and Campbell's Creeks and on 
Gauley River, 8 or 9 miles from its month. But more openings and extended observa¬ 
tions will have to be made to enable me to say positively whether this, as a general 
tiling, is so, or whether the increase may not be confined to individual localities. To 
elucidate such important points as this, is one great argument in favor of the neces¬ 
sity of a careful State geological survey. 

From Hawk’s Nest to Canneltou (20 miles by river and* 10 miles on the dip) the 
Black Flint Led.ro fills 1,000 feet, or about 100 feet per mile. Continuing down the 
Kanawha, it becomes very much flatter, and in some cases horizontal, until Burning 
Springs, 21 miles further down the river, is reached, and from that point to where it 
disappears below the water,,(8 miles by road and some 6 miles on the dip,) it once 
more resumes its slope of 100 feet per mile to the mouth of Elk River, at Charleston. 
Between these extremes of Gauley Mountain on the east and Charleston on the west, 
these lower coals have an average width of about 30 miles, and a jM>int a little below 
the month of Paint Creek is about the center of the belt. Drawing a line north 60° 




lumps of coal Iving smooth aud water-worn in the beds of the creeks. Going north 
30° west, or south 30° east? from this axis the measures rise in the latter case till tbry 
pass into the air above the hills, while in the former they gradually dip below the 
water-level, and are lost to sight., though shafting will still reach them iu many coun¬ 
ties where at preseut they lie Uutonuhed. 







Of these very little can be said beyond the fact that they have been estimated at 
700 feet thick, and probably contain one workable seam of 5 or 6 feet, a« seen at the 
head of Two-Mile Creek of the Kanawha, some 3f miles from the river. On Elk River, 
above Clay Court-House, in Clay and Braxton, they become of great importance from 
the fact they bear several beds of valuable iron-ore, which are now worked by the 
Elk River Iron and Coal Company. 
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The coal from the Houston, Coal Valley, and C >almont mines, is superior to any 
tested so far; is more free from slate and sulphur, produces greater heat, yields more 
gas, nod makes the best coke.—(Report of Richmond Gas Works, 1875.) 

Iu order better to appreciate these figures, it should be mentioned that the Penn¬ 
sylvania gas-coal, which is generally adopted as a standard in the United States, givts 
9,856 cubic feet of gas, of 14-candle powder, per ton of 2,240 pounds. 

The coals given in the table are from various localities iu the valley, the distance 
between the extreme eastern and western ones being 15 miles. 

The test, of Coalburg wan on the rich bituminous coal at the bottom of the seam. 
The main porjiou of the bed, which is usually called splint, (though iu reality a mix¬ 
ture of that and bituminous,) gave, when tested by the Cnelsea Gas C nip toy, the 
remarkable result for this class of fuel of 10,610 cubic feet, of i7|-caodle power. 

The coal from the Canneltou Coal Company was from the splinty bituminous divis* 
ion of their caunel seam. 
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Tbe coal from the lower 5 fc©t 8 inches of the seam of the Coal Valley Coal Company 
shows 

Fixed carbon .............................................................. 61.602 

Volatile com bu* tible mat 1 er ................._............................ 35.20:1 

Ash.......... 1.873. 
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Dr. C. M. Crcsson analysed the coal from the same seam from just across the riv 
from the laud of the Caimelton Coal Company,, and in his report sp aks of it as 
bitimiiuous coal of 6rst~rute qualify, and as especially adapted for gas-making. lr. ex 

such purposes, the l>est bitnmimms coal in use in this or the No 
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Volatile gas, per ton ©f 2,240 pounds, 10,100 cubic feet, of 17.9-caudle power. 
Proceeding east from the Guoley Kauawba Coal Company, the hard bituminous, 
coals disappear, and the semi-bituminous couie in. They are almost altogether shipped 
to the eastern market, ami in Richmond quote 50 cents per ton of 2,240 pouuds higher 
thau the coals from the Richmond fields. They make a most excellent fuel, but their 
great value is in the admirable coke they produce. 

As mined at Sewell Station by the Longdale Coal and Iron Company, i 
into coke for use iu the company’s furnace at Longdale, in Allegli 
, %\ here they succeeded in reducing their fuel bill to a little over 
per ton of pig-metal produced. 

At tbe N nl tall burg iniues it is extensively 
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No. 1 Quinnimont is of the coke mad® from the coal as usually mined; No. 2 is of 
the coked slack or mine screenings and refuse. The ash in the Nnttallbnrg coal and 
coke shows that the former was either a picked sample, or else that the latter was a 
poor specimen. 

Connellsville coke has obtained so high a reputation, and justly, that there are many 
persons prone to believe that it can have no superior, aud for such it would he well to 
state that the analyses from Sewell and Quinnimont were-made for th© private nseof 
the companies using the coal, aud that of Nuttallburg was made by the State Board of 
Centennial Managers. 

At various points In the snrronndlng counties beds of this variety of fuel are forad 
up to 6 feet 2 inehts thick, as for instance near Raleigh Court-House. Everywhere 
that 1 have examined them they contain the same tender, friable, rich bitnminoM 
coal. As far as a physical examination goes—for no analysis has ever been made from 
region beyond those given—they are exceedingly pure and wou‘ * 
and the seams have the advantage of being very free from 
uniitig to the hard bituminous 
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As showing the thickuess of the seams in this portion of the State, the following 
measurements of outcrops were obtained from n report on the coals of Twelve Pole River 
by Prof. E. B. Andrews, of the Ohio geological survey: 
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SPLIXT-COAL. 

„ Except in a local expansion on one of the seams above th© Pittsburg, near Wheel¬ 
ing, there js no well-autheuticated instance of this class of coal being found in the 
Upper Coal-Measures or in the northern half of the State. Possibly this may arise 
* r<mi ^ J,e that the attention of the miner is there mainly directed to gas-coal. 
I ii-iNil, open-burning bituminous fuels exist, but they lack the highly lamiuaited. siouoroas 

characteristics of splint. 

\Vithout saying that it occnrs nowhere outside of^he following limits, the area where 
it is known positively to exist in workable beds is in tine Lower Coal-Measures in Brai- 
ton, Webster, Clay, Nicholas, Fayette, Boone, Logan, Lincoln, and Wayne Counties, 
an i its boundaries may be roughly outlined as follows: Beginning at the j unction of 

Eorks of Big Sandy River, on the Kentucky line, and thence ion 
rm ? \ nor ^hwesterly line to the Forks of Coal in Lincoln and Kanawha; thence to 
«n a l » 08 * * °i- ^ 10 •^ aoaw ha; thence to the point where Elk River crosses the Cloy 
1 flraxton hne; thence bending to the east aud mailing to whore tko Elkewsses 
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the Braxton mud Webeter line; thence southeasterly to the vicinity of Addisnn, and 
thence southwesterly, passing through Suiumeraville, in Nicholas, Gaulay Mountain, 
near the Hawk’s Nest, iu Fayette, the extreme southern comer of Kanawha, and thence 
od to the common corner of Wayne and Logan, on Tag Fork of Big Sandy. It should 
be clearly understood that these boundaries are only general, and that instead of being 
straight, as laid down, they will run iu and out iu curves, so as in some cases to add 
to this area aud in others to subtract from it. 

In this region it ts abundant, and in admixture with more or less bituminous coal is 
ouud in seams as thick vs 10 and 11 feet. For the combined purpose of steam, domes¬ 
tic use, and the manufacture of iiou, it. may be looked upou as the most useful and val¬ 
uable coal of the State; and eveu now if. ranks so high that iu the New York retuil- 
nmrket it quotes higher than any oilier West Virginia coal except caunel. Its value 
indue to its firmness and solidity, which enables it. to be handled, shifted, and stored 
with very little loss It bums 11, leaving hut little ash; lias both high calorific \ over 
and intensity ; is usually lematkably free from sulphur (iron pyrites) and other impuri¬ 
ties; has little or no tendency to oj inker; is tree from the danger of firing by spontane¬ 
ous combustion—a great desideratum iu storate and ocean transportation ; is fimt-iate 
as a steam aud household lire, and it 1ms a particular adaptability in the raw state to 



October 10, 1807, thus; 

11 We have thoroughly tested its quality for this purpose (a blast-furnace fuel) in our 
own furnace, near Wheeling, with the most satisfactory results ; regarding it as (letter 
adapted to smelting iron than any known coal of the Alleghany eoul-tteid. We used 

Campbell's Creek and Coalburg coals with about equal Jesuits. 

“The estimate in which our luriiace-nianager bolds these coals is evidenced from the 
fact that I am authorized to contract for a supply to lie carried up the Ohio Hiver to 
Wheeling, for ns© in our furnace there.” 

Coalburg splint has also been list'd in the furnaces at. Ircnton, on the Ohio; but 
they, as well as Wheeling, stopped their orders several years ago because, on account 
of the uncertainty of tlir navigation of the Ohio aud Kanawha rivers, they could not 
get a, regular supply and bad to keep large stocks on band. 

This stoppage, I should mention, was before the Chesapeake and Ohio Railroad was 
completed. 

The Keuton Furnace, of Newport, Ky., up to 1873,.had used some 10,000 tons nf Camp¬ 
bell's Creek spliut, mixing it with an equal omouut tf Conuellsville coke. Of this mix¬ 
ture it took If tous to make one ton of iron. 


The 




; table sho' 

comparison 
Ohio, the . 



Great Britain 





coals. 




CusplK'ir* Greek, Kumvhft .... 

CoaliMrrg 4-foot seam, Kanawha —... 

Coalburg main seam. Kanam ha .. 

Paint Creek Mines, Kanawha.... 

Kelly’a Creek, Kanawha....... 

fitephemt Branch, Wayne ...... ............ 

Tug Fork, Wayne..... 

The Fork, Wayne................ ........ 

Coal Talley Coal Coinpaaj, upper 16 inchc 
of ar*m, FavaKiew 

Briar H»U f Ohio .................. .......... 

Star Mine, Indiana......................... 

Pftiabnrfcli Coal...... ............ 

Clyde Splint................................. 

Wortboroiigh, Yorkshire................... 


35.64 
33. "it* 
40.50 
3a 13 
37.08 
36. 40 
5IW 74 
36.66 
38.32 

32.58 

32 50 
41.10 
36. H) 
48.18 




6 M0 | 3. 50 
61.18 1.88 
60. 54 2. 80 

57 20 4.30 


* • • • 


1.70 



6*166 
61 50 
56.00 
59.00 
60.32 


1.16 

2.50 
1.00 
4.20 

1.50 


0.18 
3.60 

;i. so 
l.oo 



Riverside Iron Company 
Riverside Iron Company 
Lwvette, Indiana. 
Doremna, N. Y. 

Rogers, Virginia. 
Wormley, Ohio. 

Taylor, Ohio. 

Taylor, Ohio. 

Dwight, W. Vs. 

Wormley, Ohkx 
Leverte,dndiana. 
Levette, Indiana. 
Musket. 

Musket* 
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* * • * * mm 

* 

CANNKL-COAt. 

1to principal development In Wed Virginia appears to lie lit the **asa a^si m^l u 
aplim-eonl, though with 111 ore cont racted boa udnry*li ties, and to thi* the thickest e 
pusurea yet observed lire as follows ; 


County, 


Locality. 


W«tu<*.... 

Do. . 

lfc*. 

Lnjjrtii .... 

lamin' 

]l«...... 

Ivan aw bn _.....-- 

.... 

pilTi’ltO. ..... ........... 

X ichohut _.......__ 


* <**»*■» T + - 


LturW braneti of 1 backtab, t«ntcropK........ 

Brush Cr***k t ton temp* ...... 

UflvtCiTfk tpf4ra|t) .... ... 

Niuo mil*** i»t tinyai»Anile, <rmtcropf. 

Workman 1 *femimh, (miimii**.... 

iVytumi t'nul t?ompaov, lower m am. 

Paint Orwk C«* I njnfiipiifty. (thick* At pUorj.. 

Mill Cu**-k C*tmiI Company. (r«t**irUsil) . 

<'nuttshou Coal Company, (Htvrwgr* .. 

Little Elk ofGauley, (ouC&rop) ....... 


Thicks 




*4 ** . .*»*.,* * * - 

* * * • . #, » 

* * , a * T ^ 


PL U 

A • 

I 9 
I * 

a \ 

c t 
I 4 

3 4 

4 toiH 
A ft 

4 U 


Cnnneltrm cannot, Fayette County, yielded by the treatment of the Union < > 1 Com¬ 
pany *2 gallon* pur bushel, or 50 gallons per ton. This 1*4 really not the toll uel4,foi 
when the retorts were taken up the prenent company found t r ere bad i*«rn coiiauVj- 
aide waste and leakage. Two companies on Faint Creek, and one on Mill Creek, Kj* 
nnwba County, formerly distilled oil from this mineral. They were atop i ihI i hirfl> tni 
account of the WAT, and have not resumed operation* since, partly from lack c#t capital, 
but mainly from the discoveries of the cheaper petroleum. Tuens are non no oil -wurki 
of this class in operation in the State. J 

The chief value of this coal is as a gas-producer. For this pnrpose that from \V*«| 
Virginia has no superior in America. The only two mines in operation \iohiii »no 
bonier a at this date are the CaiiMuUoii Coal Comp itiy, on the Kanawa a, and Hi- !Vt 
tons Coal Company, on Cos! Uiver. The quotations for their ariiclc are high o «■nit¬ 
on t an oxoeptiun, iu all markets that they reach, than any other fuu*l mined iu rto 
United States. '"lM 


County. 

Local Ity. 

1 5 

4 

5 

u 

H 

5 

■ 

k 

o 

c 

B 

Ji 

•90^1 

£ 

> 

JK 

"S3 

< 

X 

5s 

?l 

4& 

U 

s- 

i* 

I 

£ 

*w ! 

q 

u 

Clirmtet* 

RK>ae ..... 

Fayette _.......... 

Pevtona.... 

l " 

Camici ton..... 

41.0 

it f» 

4G 0 

3*.0 

11.0 

ip. 3 

13,200 

l \ 020 

32. CO 

4Z.G 

VtonhatC »h C»- t.irti 

Cine puny, 

M^ulifitun ii(i*Ui4l 
Company, Nrw fwt 


The following tables show the quotations of the clTef West Virginia coals in flw 
principal «-as tern and western markets to which they are carried. j 

For the Bake of comparison their gmfifllt rivals from other States are also add* 
Tin* priws are taken from the quotations given in the Engineering and Mining Jj*i 
tin! on t he lirst Saturday of each of the six months ending April, 1870. 
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NEW YORK. 

Hit ole* ale per ton of 2,240 pounds, alongside. 


Coal. 

State. 

Westmoreland and Penn. 

Yon'bioglieny, Waverly Gouoty 

Dt^pard ............ .. 

Pennsylvania .. 
Penn-vh at-ia .. 
West Virginia. 
West Virginia . 
Went Virginia. 
Went- Virginia. 
Pennsylvania.. 
Ohio. 

Murphy's Run. 

Pairm»nt. 

Nrwhitrg orrel. 

I£wi lUnk canoe) . ... 

Str*itMY»]le CHiuiel.. 

(•anuelrou cannel. 

Pevtona cannel. 

Caanellou »p iut.. 

Wt st Virginia. 
WeHt Viiginia. 
West Virginia. 




November. 

December. 

January. 

• 

E? 

a 

p 

U 

sO 

March. 

April. 

IS 50 

$6 50 

|0 50 


$6 00 

|fl 00 

6 50 

6 50 

S 50 


5 75 

5 75 

G 50 

6 50 

6 50 

■ 

S 00 

1 6 00 

€ 50 

s : 0 

6 50 

, CJ 

0 00 

6 00 

6 50 

6 50 

6 50 

o 

6 (0 

6 00 

s :o 

6 50 

G 50 

a 

rr* 

6 00 

6 00 

8 50 

8 50 

8 50 

y 

1 +* 

8 £0 

8 50 

10 00 

10 00 

10 00 

O 



11 00 

II 00 

11 00 

A 

10 50 

10 50 

11 50 

11 50 

11 00 


10 50 

10 50 

G 50 

G 50 

6 50 


G 00 

6 00 


RICHMOND, VIRGINIA. 

Wholesale per ton of 2 , 240 pounds on shipboard. 


Coal. 

a 

State. 

i 

November. 

December. 

January. 

• 

February. 

• 

J3 

V 

9m 

« 

* 

A pril. 

• 

Kanawha cannel. 

West Virginia.. 

|12 00 

|12 00 

|12 00 

|9 00 

|9 00 

|9 00 

Coslbnrg splint. 

West Virginia.. 

4 90 

4 75 

4 75 

4 75 

4 75 

4 75 

Lewi-toil spliut. 

Went Virginia.. 

4 90 

4 75 

4 75 

4 75 

4 75 

4 75 

Kanawha gnu... 

Went Virginia.. 

4 50 

4 50 

4 50 

4 50 

4 50 

4 50 

New River hitnminnn* ... 

West V-rginia.. 

i 4 5o 

4 50 

4 50 

4 50 

4 50 

4 50 

(/lovrr Hill. Janies River. 

Vinrinia. 

4 25 

4 25 

4 25 

4 00 

4 00 

4 <*0 

Bituminous.. 

Virginia . 

3 30 

3 30 

3 30 

3 30 

3 30 

3 30 


CINCINNATI, OHIO. 

Wholesale per bushel , afloat. 


Coal. 

State. 

November. 

December. 

• 

• 

r 

P 

a 

« 

February. 

March. 

April. 

| 

Ynnghiogheny. 

Pittsburgh. 

I'omfrov ...... 

Pennsylvania . 

Pmuiaylvauia. 

Ohio. 

Cents. 

10 

10 

8 

10 

Cent*. 

10 

10 

8 

10 

Cents. 

9 

9 

6 

10 

| 

Cents. 

7* 

74 

5 

7* 

Cents. 

7* 

7* 

5 

1 

Cents 

7j 

74 

Kanawha. 

West Virginia. 


LOUISVILLE, KENTUCKY. 


Retail per bushel. 


CoaL 

State. 

November. 

December. 

• 

E? 

Cl 

P 

!_ 

February. 

March. 

- -- a 

April. 

Pittsburgh. 

Raymond City. 

Pine Hill....!. 

Peytona cannel. 

Pennsylvania. 

West Virginia. 

Kentucky. 

West Virginia. 

Cents. 

14 

13 

13 

20 to 22 

| 

Cents. 

14 

13 

13 

20 to 22 

j 

Cents. 

14 

13 

13 

20 to 22 

Cents. 

14 

13 

13 

20 to 22 

Cents 

14 

13 

13 

20 to 22 

Cents. 

12 

11 

13 

20 to 22 


# #♦*#** 
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IRON. 


Kanawha County .—As far as examinations have gone, only the north western half of 
this county can lay claim to iron-ore. Those exposures that have been observed are/ 
a 2 -foot bed in the hills across Elk River, opposite Charleston, from which the Ka¬ 
nawha Iron Company, whoso furnace is now building, expects to draw 11 p >rtion <»f its 
supplies; a bed 2 feet 2 inches thick miles up Campbell’s Creek, of a brown oxide, 
lying just, above the Black Flint Ledge. It has, however, a good deal of saml in it, 
and would have to be mixed with other and richer ores for furnace use. 

A seam on the Davis Creek side of the dividing ridge between that stream and ftnh 
Creek was opened some 15 or 20 years »go with the intention of starting a small fur¬ 
nace, but, the idi-a was abandoned. It is 2\ feet thick according to the recollection of 
General L. Uuffner, and is on the Black Flint. It is, therefore, the same bed as the last. 

The ore that is still lying about is a siliceous brown oxide containing some 30 or 35 
per cent, of iron. It would in>x well with the richer ores of Virginia. Lower down 
Davis Creek several workable seams of carhmiat.eof iron or the results of its decom|»o- 
sition are reported, an analysis by O. N. Stoddard, of Worcester University, Ohio, of 



• 9 


m • • m ««*•»■> 


• • • • *» m m m - • 


• • «, «■ • m ■> 9 m 



m • m m • 


• • • • 


• • • ■ • ■ 


m m m • • •••«■•• • m m 


■ m m m m 


• @ us # • .» a® » • • • •••••• 


• * « mii m m m m 


• m m 


• w • 


<ll « * >» » m rnt Mi «it <» it m m m. * m m » m » m 


» 'SM » • 1 * liil 


« m «> >iosi * «s ass 


4 * Ml bssb « » 


BSSt » MS asst 


til m aas sni •* 


sst m« » » ssot m m «» Sit mss asst 


asst situ m <SSi 


asi sts MSI 


it MSI MS' 


asi Ml 


#» USB. MS MS Mft 


• MIDI* « 


• ODD 


Loss 


SSI MS' SBBfl « an 


• aoss ■> m 


asm ass' at 


• Sit » sst • 


ass iss m » • Mft ss lit ms> * son msi 


• 'IBS' 


BOB' MS' lion 'Mil 


ISOS' 'IBS' MS' asoB 


ISOS' aoss BBSs SOBS' 


Ml lido MS MB' 


* m IBSBi ISSSI 


asst MSI <ISSB< SOSH MSI 


ISOS' MB AOSI « MB 


'BOB! MOB m USB SOS 


«i MSB MSI 


'BIOS «> MB «B Mft BBSS MS SSSi 


MSI '» lift 'ISSSI m 


100 . 




This i’jows that after tlie ore w roasted and the 4/fJ. '!&> I f I \jWJUi P» 
matter are driven off, the remaining mass will contain 4S.G per cent, of metallic iron, 

II • ' 41 . # » " » * 


Greenbrier County .— On Howard’s Creek, within 4 or 5 mile* of the White Sulphur 
Springs, iron-ore of fair quality and apparently in large quantities has lately beeu dis¬ 
covered, ami on Anthony’s Creek the fossilif -rous and block ores make their appearance. 
At the point of observation the fossil ore was U inches thick, but the block ore bu 

been ojasned at two places, each showing 7 feet. 

It incliues at a good angle for mining. A bluff ore also shows itself at nameroiu 
points in large masses. (Kport of T. S. Ridgeway on the minerals along the Chesa¬ 
peake and Ohio Railroad.) Analyses of several of these ores, by J. B. Britton, show: 



MB' * BOS' BOOB * Sift • MS' MS' MB' MB ISSl BOI MB MS' MB' 'MB' «l BOB' MB MB IBSBI MSB • 


• *»' BISS' Mil 'SIS' III Oil SIS' BSSB MSS' m MS' BB BSSI BOBI SIS' ISIS m • OSUS I* MSP MSB » 

« • *• • « » * « • » m '» MB' BSSB MSI BIB 'BBS l|S ISOS B|> MB' ISOS ISIS SOB 


BBBB slim IS BUS' Hiss «l Mh 'SSSi * m 


IIS BIS' « 'BIBB MBS * BBS' 'HI W * * * 

111 


Ml 'BBS ISSB IBSBI IBSB J» 


BSSI »' BSSI BBBl Mft BISS 


• MSI '* » m M» 

• »' m m * '» 


■SIB' MSI MSI 


MB lift BBS' 


Mil MB BSSI 


'OBI. MSB MSI 




52.23 per cent. iron. 
01.75 per cent. iron. 
57.17 |>er cent. iron. 





gard to the early history, subsequent 
iiiaunfactnre aud salt interest of K 
generally. 

Hoping that the paper may in so 
I urn, very respectfully 



opments, 
and Mason 


W. Va., 

yon herewith aonie 
present condition of 
Counties, and of West 



* w* 


3 degree furnish the information yon desire, 


J. P. Halb. 


Prof. M. F. Maury. 


Rich as is West Virginia in coal, iron, timber, &c» % Bhe is scarcely less rich in that 
indispensable necessity to human health and comfort and to animal life, common salt 
Fossil or rock-salt has not been found in the State, but salt brines of greater or le*8 
strength and in greater or less abundance are found by artesian borings at greater or 
less depth throughout the Appalachian coal-field, which underlies the greater portion 
uf our State. 

Tlie strength of these brines varies in different localities, and in different wells in 
the same locality ; the range may be stated at say 6° to 12° by the salomet ir, Ban me 
acafe, (distilled water being (P, saturation 25°,) but the Average strength of the brines 
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from which salt is now made is about 8° to 10°. The value of these brines depends 
of course upon their locution as regards accessibility and cheap transport at ion of the 
products to market, as well as the convenient proximity of cheap coal for fuel and 
timber for barrels. 

Only locations on the navigable rivers or lines of railways at present fulfill these 
indications, but as population increases, wad new rentes of travel and traffic lire opened 
op, it is probable that new salt-manufacturing localities will be developed. 

The principal points at which salt has been manufactured in the State are Charleston, 
on the Great Kanawha River, from West Columbia to Hartford City, on the Ohio River; 
at Boll town, on the Little Kanawha ; at Louisa, ou the Big Sandy ; in Mercer County, 
on New River; near Birch, of Elk River,(at the mouth of Otter Creek on Elk, An™ 
tbors,) aud at a few other less important point*, on a very small scale, for local use. At 
present, owing to the greater facility of reaching the markets of the great West by 
cheap water-transportation and the advantages of cheap fuel, salt is only manufac¬ 
tured on a commercial scale near Charleston, on the Great Kanawha, and in Mason 

the Ohio. 




Name of furnace, 



♦OOOB 


§• 

o 


• m » w * » * » • » m * m m • « » m m> m * • « • • m m 

si. *> * nsi «» • s» m • in in m » in m a. ® * * » « • » m . 

Star 

Yaltey City.• .. » # » » * • • m *i» • • * m # iw. a» w> ib • 

Jaekaon ........... ... 

German................................ 

Nope «............................ 

liaion City............................ 

Bedford..,............................. 

Clifton........... 

Bnrimp, or Quaker City................ 

X§vm ||4]n| 

«U ' • .» .. IB a IB ® • *» • » « «... ib <b m m m m * » « » » w « 

Went, Columbia.. 

Actual capacity ....... ....***..* 

Actually made In 1675 . 


Bushels. 

300,000 

300,000 

325,000 

350,000 

aoo.ooo 


350, 
325, 
300, 
300, 
150, 
250, 
300, 


000 

000 

MM) 

000 

000 

000 

000 


700,000 

500,000 


Q. 

© 

Q 


1,200 
1,150. 60 
1,150.60 

I, 125.35 

II, 120. 30 
1,120. 30 


B <1 


1,120. 30 
1, 150 
1,150 
1,150 


a » » • IB IB 


sill i» Bk • 


Hartford City Coal and Salt Com 

pany, 1,100 acres of coal-land. 

Valiev City Coal and Salt Company. 
V. R Horton, Jr. 

German Salt Company. 

Hope Salt Company. 

Mnsou City Salt Company. 

Bedford Salt Company. 

Not running. 

Not running. 

running, 
running. 


The 




salt-works are situated in 
miles above Charleston 


miles on 



Kanawha 
river for several 


2,000 

been 



be seen. The same progress 


pan 

proper and about 

How far this 

has occurred in freighting salt as in the manufacture. 

In the days of Elisha Brooks, the neighbors took the salt from the kettles in their 
pocket handkerchiefs, tin-buckets, or pillow-cases. Later, it was taken iu meal-bags, 
on pack-horses and pack-saddles. 

The first shipment west by river was in 1808, in tubs, boxes, and hogsheads, floated 
on a raft of logs. Next came small flat-boats, 50 to 75 feet long and 10 to 18 feet wide, 
iran by hand, and in which salt was shipped la barrels. These boats increased iu size 
up to 160 feet or more long aud 24 to 25 feet wide, and carried 1,800 to 2,200 barrels of 
salt. 

These boats were all run by hand, at a great risk, and although the Kanawha boat¬ 
men were the best in the world, the boats and cargoes were not (infrequently sunk, 
entailing heavy loss upon the owners of the salt. The late Col. Andrew Donnally 
used to ask, when lie heard of on© of his boats sinking, whether any of the boatmen 
were drowned; if not, he contended it was not a fair sink. But all this is now done 
away with. Salt is now shipped eastward by rail, and to the nearer westward markets 


21 E 
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by daily and weekly steamboat packets, and to the moat dlataot-marketaby tow-teti 
and bargee. A tow-boat will bow take 6,000 to 15,000 barrels at a trip, landing than at 
Louisville, Evansville, Nashville, Memphis, Saint-Louis, or elsewhere. 

In the matter of packages, no change has oocurred here since the first ns® of barrels, 
the principal change being; a gradual improvement in the quality of the eeopenn. 
Our oeighboro in Mason County ship some salt in bulk and some in bags, bat the 
larger portion in barrels. Kanawha tunes barrels, exclusively. 

We use two sizes, 280 pounds and 350 pounds, net salt, respectively. 

The pork.peeking trade takes the larger size, and the retail trade the smaller, chiefly. 

These barrels are.made of white*oak staves and hickory hoops, and it is believed that 

nothing cheaper or better can be devised, for salt paokages. 

They are cheaper than bags, more convenient to handle, more convenient to state, 
stand rougher usages, and more exposure to the weather. Markets having choicee£salt 
in bags or barrels generally prefer the barrels. 


The cost of manufacturing salt on the Kanawha varies, of course, fro 

with the varying price of living, labor, and supplies. It also varies wi 

furnace, according to size and the greater or less advantages which it 

larger tbe furnace, other things beiug equal, the cheaper it will make salt. 
8 ■ 1 
SI 

for a 
than a 

The best furnace will make 


time, 
rticalsr 




quantity 



furnace costs 
coal 




little, if 
salt on 






of coal, and the least economical 
about 125 bushels of coal per 100 bushels of salt. 

Some of the furnaces miue their own coal, and some buy fine or nut coal from mines 
that are shipping coal. Even the best furnaces do not use coal at all economically or 
to the best advantage. There is in this respect great room for improvement. 

The cost of coal, delivered at the furnaces, ranges from 2£ to 4 cents per bushel 
The present cost of barrels is 25 to 28 cents for the smaller size and 28 to 3*2 cents for 

the la rger. The cost of common day.labor in f A to f l.25 per day. Coal.miners get 2 

cents per bushel. 

The cost of producing salt at these figures may be stated at 8 to 11 cents pur bushel 
In bulk, or 13 to 16 cents in barrels, ready for shipment. 

The present cost of boring a salt-well here, say, 1,000 feet, after engine, well-frame, 
Arc., are ready, is $1,200 to $1,500. The time necessary to bore and ream it complete is 
€0 to 90 days. The cost of a salt furnace complete depends upon size, Ac., and varies 
within wide limits. It may he stated roughly at $40,000 to $100,000. 

The people of the United States consume more salt than those of any other country, 
the estimated average consumption being one bushel of 50 pounds per oapUa for the 
entire population. 

The great western markets, where onr product goes, consnme even more largely thin 
the general average, as this is the largest pork-packing region on the globe. This por¬ 
tion of the country is rapidly increasing in population and as rapidly in its meat-crop 
and salt-consumption. 

a valuable fertilizer on mostsoils for wheat, 
crops; and as an ingredient in co 
a wici© range or value, it is often recommended by the highest 
ities, but as yet very little is so used in this country. When agriculture gets to 
ter understood and practiced,and agricultural people underotaud their interests 
a large demand and consumption will doubtless be developed in that direction. 

The most important and prospectively promising development in the manufaoturo of 
salt here is its probable use on a large scale in the manufacture of alkalies and olhsr 
chemicals having salt as a basis or important constituent. 

With a population of 40,000,000, aud covering the greater part of a continent, itii 

an astonishing fact that our last census does not report a single soda.ash works in 

operation in the United States, while the official returns show the importation of throe 
ohemioals into the country to be enormously large.* 

In 1872 the importation of soda-ash, caustic soda, &c., was over 100,000 tons; in 1873, 
118,000 tons; in 1874, 140,000 tons; in 1875,-tons. 



i ■ 1 liiiii 




All, or nearly all, of onr supply of these chemicals comes from Great Britain, 
eial reports of 1870, giving the operations of i860, will give an idem of the extents 1 
importance of the manufacture in that country. 

In that year the manufactories there consumed 10,184,000 bushels of iiiiiiit; 26,906^000 
bushels, or 961,000 tons, of coal; 281,000 tons of limestone and chalk; 264,0(1© tons of 
pyrites; 8,300 tons of nitrate of soda, and 33,000 tons of timber for casks. 

The manufacture', I am told, has largely ii mince 1869, but I have not seen 

official reports of a later date. 

Is there any sufficient reason why this manufacture should b«» so i^JnctacL ami iff* 
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good In IMii coon try f On the contrary, the Advantages are so great and no palpable, 
that it is difficult to understand why capital and enterprise have not been enlisted In 

it To illustrate, compare the conditions of manufacture at Newcastle.on.tbe-Tyne, 

the seat of the largest ’ manufacture in E ogland, and what they won Id be on the Ka¬ 
nawha. 

The Newcastle manufacturer buys his salt In Cheshire, and transports it several 
bandied miles by rail. He buys his coal from neighboring collieries, paying railway 
transportation on that to his works. His pyrites and manganese come from Spain, and 
his timber for casks from Canada or Norway, 

When the chemicals are made, he sends them to Liverpool or Glasgow by rail for 
American shipment, thence by steamers to New York, paying ocean freight, insurance, 
and Government dnty. At New York be pays commission, cartage, &c., and thence 
railroad freight to the western markets, say to Pittsburgh, Saint Louis, &c. 

Per contra, tbe Kanawha manufacturer would have salt and coal at bis doors, at a 
smell margin over producer’s cost, if he did not produce them himself at actual cost. 
Oq the line of the Chesapeake and Ohio Railroad, accessible, cheap, and convenient, 
ere inexhaustible mines and beds of superior pyrites, manganese, and li 
of the finest qualities abounds throughout the region and is 

when ready, could be roiled from one door of the factory into 

be landed at 

9 

lerge western consuming 
the opposite door 

early delivery into any of the eastern cities. 

It will be readily seen, I think, that the advantages are greatly 
American manufacture, and especially at Kanawha, where there are 
advantages combined than at any other point in tbe country. 

With cheap salt, cheap coal, cheap sulphurate, cheap manganese, cheap limestone, 
cheap timber, cheap labor, and cheap transportation, there is nothing lacking bat 
capital to make tbe Kanawha the Tyne of America. West Virginia should at least 
supply soda-ash. caustic-soda, and bleaching-powder to the great chemical-consuming 
markets of the West, so neai and cheaply accessible to us, if not indeed to the whole 
continent, thus saving to the consumers millions of dollars of extra cost for the foreign 









Glass-works, soap-factories, paper-mills, &■©„, might with advantage be located here 
convenient to salt and chemical supplies. The products of these establishments would, 
of coarse, have the sarnie advantages of cheaply reaching the great consuming and 
rapidly-growing markets of tbe West. 

The Great Kanawha coal.field, within which lies the Kanawha salt basin, is one of 

the finest known coal-fields in tbe world. We have coal of the finest qualities—spliut, 
bituminous, and canuel; hard-block coal, suitable for iron-makiug; soft, rich coal for 

gas; good coking-coal, steam coal, and grate.coal. Our cannel-coals, for parlor use or 

gas-making, are unexcelled. Iron.ores, carbonates of the coal formation, are found 

throughout the region ; red and brown beina ites and specular ores are cheaply access¬ 
ible by rail; and black land of a superior quality is found here iu large abuudance. 

As a timber region, especially for the hard woods, this can hardly be excelled on the 
continent. 


The distinctive 
has a u 





Kanawh \ 

pleasant taste 






2. It is the only commercial salt that is absolutely free from sulphate of 

3. It does not, uuder any conditions of climate and weather, cake or crust on the 
surface of the meat, bin peuetrates it and cures it thoroughly to the bone, so that in 
large pork-packing establishments in Cincinnati and elsewhere it is found to save 
meat in very unfavorable weather, where with any other salt known or used the meat 
would have been injured. 

4. Ou account of its pungency and penetrating qualities a less qqantity of it will 
suffioe for any of the purposes for which it is used, whether table, dairy, grazing, or 
packing. 

Certificates from numerous western firms show that the Mason County salt quotes 
with this, though at the same price consumers prefer that from the. Kanawha wells. 

There are in th-s salt district about 120 sa r- ve Is, all told. 8om>* of these, being 
inferior, have been abandoned, and will probably never be used again. Others are 
good wells, the furnaces connected with which have been dismantled by “dead-rents” 
or other causes. These fnrnaoes may be rebuilt and restarted. 

The good wells, if all run, would Bupply brine for i out 5,000,000 bushels of salt per 
year. Each furnace requires 3 to 5 wells. 

There are at present 10 furnaces here, of which the following is a list, with name of 
owner am! ■ eanscit . 
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The aggregate capacity is about 2,50Q,000 bushels per year, if all were ran full 
time. Two of the furnaces, however, are not in repair, and some others that had been 
Ml© ha,?© only reoeutly been repaired, so that the product of 1875 was very small 

List of Kanawha Balt-furnaces. 


Name of furnace. 


Daniel Boone. 
Crittenden ... 
Bnow Hill.... 
Washington. 
Pioneer . 
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Statement 


Nano© of owner. 


W. B. Brooks. 

W. D. Shrewsberry 

J. P. Hale. 

•T. 13.Lewis 
General L. Ruffner. 

J. Q. Dickinson- 

Mrs. R. Tompkins.. 
Mrs. S. Dickinson.. 


> 

**«*»» ® • 

••• •••••••• 

•••••••••■■■ 

00000000000 * 

*«*»,» <» » m m a m <m 


1118011 


» mi » * «H»i * ™ * » iMit min ,» 



Productive 

capacity. 


Bushels. 
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180,000 
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Remarks. 



Not In repair. 
Not in repair. 



Date. 


1797.. 

1808.. 
1814.. 
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day. 






1753.—Indians made salt at the Kanawha salt-springs. Reported by Mrs. Mary Ingles, 

then a captive. 

1774.—Walter Kelley and family first white settlers in Kanawha Valley. 

177©.—General Washington reserved from his lands aud gave to the public the Kanawha 

Burning Spring. 

1785.—John Dickenson “located” the Kanawha salt-springs. 

1790.—(Before and after.) Daniel Boone lived here opposite the salt-spring. 

1794.—Joseph Ruffner purchased the salt-spring, and in 1795 moved to Kanawha. 

1797.-.-Elisha Brooks put up a kettle-furnace, made 150 pounds of salt per day, and 

sold it at 8 to 10 cents per pound. 

1806.- - David and Joseph Ruffner commenced to bore the first salt-well. 

1808.—Some parties started their kettle-fi ruace, made 25 bushels per day, and sold it 

for 4 cents per pound. 
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Itli—William Whittaker, Tobias Rnffuer, Andrew Donnelly, and others, followed, 
boring wells and building furnaces 

1808.—First salt shipped west by river in tubs and boxes on a log-raft and in canoes. 
1810-T2.—The late Tom Ewing, of Ohio, boiled salt and studied law and Latin here. 

1815. —First gas-well struck by Captain James Wilson. 

1816. —First steamboat ever in Kanawha, called the Eliza. 

1817. —Coal first used iu salt-making. 

1817,—The first Kanawha salt company, u Steele, Donnally & Steele.” 

182*2.—Highest water ever known in Kanawha to that time. 

18*22.—Second salt company, “ William Sc Robert M. Steele.” 

1827.—Lewis Ruffuerand Frederick Brooks introduced (he first steam-engine to pump 
salt-water. 

1827.—Third salt company, “ Armstrong, Grant & Co.” 

1830. —F. Brooks laid the first wooden tramway to haul coal. 

1831. —Billy Morris invented the slips.” 

1833. —Fourth salt company, “ Donnally, Beam & Co.” 

1834. —Col. B. H. South brought from the Norfolk navy-yard model for keyed-clamped 


1830. 
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1841.—John D. Lewis first used steam under copper pans for making salt. 

1841.—Frederick Brooks first used copper pipes aud steam through cisterns. 

1843.—Big Barniug Spring gas-well struck. 

1849.—Williams and Stevens bored and built first furnace on the Ohio. 

1851.—Sixth salt company, “ Rntfner, Donnally & Co.” 

1-856.— Seventh salt company, “ Ruffner, Hale & Co.” 

1»56,—Lowest water ever known on the Kanawha and Ohio rivers. 

1856-7.—Coldest winter and longest freeze-up ever known here. 

1861.—Disastrous flood in river; the highest water ever known, here. 

1861-5.—War. 

1864.—Eighth salt company, a Kanawha Salt Company.” 

187*2.—'The Chesapeake and Ohio Railroad opened. 

1875.—The ninth and present salt company, “The Kanawha Salt Company,” organized. 
1875.—United States Government commenced to improve the Kanawha Elver by locks 

and dams. 


County 



In Greenbrier County, near Ronceverte, large deposits of an extremely hard, dur¬ 
able, and handsome sandstone occur. One is of a gray color, and was largely quarried 
and boated sin miles down the Greenbrier River to build the piers, &c., ofthe railroad- 
bridge over that stream—the contractors preferring to do this to using the stone nearer 
at hand. The other is of" a chocolate color, aud has a local use for building purposes. 

On the upper portion of the Kanawha River the sandstones of the Lower Coal-Meas¬ 
ures furnish the materials for the locks and dams now being built by the United States 
Government; and from the various hills along hs line the Chesapeake and Ohio Rail¬ 
road obtained the stone for the construction of its bridges, culverts, &.c.; while the 
M, honing sandstone at Charleston furnishes a beautiful gray and easily-wrought 
trimming for many of the houses of that city. 


In Greenbrier County, near Alvon, on AnthonyV Creek, a blue variety of excellent 
quality is found. 

• • •» * * « # 
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SALTPETER 

Is to be found mingled with th© earth In many of the caves of the limestone region 
of Greenbrier, Monroe, and Pocahontas, and in the first-named county has been pro¬ 
cured from time to time in considerable quantities from tb^§ source. 

• • # • # * • 


MINERAL WATERS. 

West Virginia comprises within her southern and southeastern border a large por¬ 
tion of the celebrated mineral-spring plaza, long known as the “ spring region of Vir¬ 
ginia,” and which for the last eighty or ninety years has been greatly resorted toby 
the seekers of health and pleasure of every great section of the United States. 

• » # • * • • 
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prings, so long famons among the min 
county of Greenbrier, 5 miles west of the crest ol 


ie crest of 



from 



In addition to the springs already mentioned, there are in various parts of the State, 
indeed in every great Beclion of it, mineral-fonntains that are well worthy of public 
attention. 

Among these are the Bine Sulphur Springs, in Greenbrier County, once a place of 
much resort and an excellent mineral-water, and Guinn’s Springs, in Fayette County, 
near the month of Lick Creek. 

# • # # • # « 


TRANSPORTATION. 


The following are some of the transportation companies now in operation: 

II .' II # # ' # II ' * 

Chesapeake and Ohio Railroad. —In the southern part of the State, with its eastern 
terminus on tide-water at Richmond, Va., mod its western at Huntington, on the Ohio 
River. It passes tbrongh the connties of Greenbrier, Monroe, Summers, Fayette, Ka¬ 
nawha, Putnam, and Cabell, having as its principal stations the White Sulphur Springs, 
Lewisburg, with Roneeverte as tbe depot, 3 miles distant; Quinnimont Furnace, 
Kanawha Falls, Coal burg, Charleston, Saint Albans, Barboursville, and Huntington, 

whence it is 160 miles by the Ohio River to Cincinnati. 

* * # • » * • 
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New Rirer Railroad, Mining , and Manufacturing Company .—To build a railroad from 
the Chesapeake aud Ohio Railroad, at the mouth of Greenbrier River, up New River 
to the State line. 

* « # * * # # 

Paint Creek Railroad Company. —To build a railroad from the Chesapeake awl Ohio 
Railroad, at the mouth of Paint Creek, up that stream, in Kauawha and Fayette Coun¬ 
ties. Objects; To develop the coal interests of .Paint Creek. 

# # # # # # # 

West Virginia Railroad Company. —Beginning at or near the month of (he Big Sandy 
River, in Wayne County, their railroad will ruu thence in an easterly direction to the 
Kanawha River, near Saint Albans, in Kauawha County; thence to Charleston, at the 
mouth of Elk River; thence up that stream for 150 miles; thence northeasterly to the 
South Branch of the Potomnc; and thence down tbe same to its mouth, passing through 
th© counties of Wayne. Cabell, Pntuarn, Kanawha, Clay, Braxton, Webster, Randolph, 
Pendleton, Grant, Hardy, Hampshire, and Morgan. 
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Veit Virginia Central Railroad Company .—From Charleston, their railroad will run up 
the Kanawha; thence up Gauley to its head; and thence through Pocahontas County 
I© Harrisonburg in Virginia, passing through the counties of Kanawha, Fayette, Nich¬ 
olas. Webster, and Pocahontas. 

» • # # • # # 

Great Kanawha River is navigable all the year round, except in exceptional cases, 
when navigation is impeded by ice, from the Ohio to Brownstown, a distance of 70 
miles. In a good stage of water we can go up to Loup Creek, 22 miles higher. In low- 
water only the smaller classes of boats cun rnn. In order to give the enormous min¬ 
eral interests of this stream a free exit to the Ohio all the year, the United States Gov¬ 
ernment is now locking and damming it so that 6 feet of water can nil ways be expected. 
From Malden, 6 miles above Charleston, there is a weekly line of boats to Cincinnati 
and a daily line to Gallipolis, on the Ohio, and tri-weekly connections with Parkers¬ 
burg and Cincinnati packets. 

II # # # » # * 

Big Coal River, in Kanawha and Boone Counties, is improved by locks and dams by 
tbeJCoal^Ki^r^Navifpition Company to the P^rtona^M^nes^^^ miles above ite^mouthu 









Greenbrier River. . The Saint Lawrence Boom and Mannfactnring Company, whose 

boom and saw-mills are at Ronceverte, Greenbrier County, have a charter to improv- 
tbe navigation of this stream. The work bo far done has been to remove the obstruc¬ 
tions to the lumber business, so that logs can come down freely. 

New River .—The Greenbrier, New, and Kanawha Rivers is the intended route of the 

James River and Kanawha Canal from Richmond, Va., to the Ohio River. The gap 
still left for completion between this last point and Buchanan, on the James River, in 
Virginia, is 207 miles. 

**«••## 

Gauley River .—In 1872 a charter was granted the Gauley River Improvement,* Manu- 
faoturiug, Mining, and Lumber Company, giving it the exclusive privilege of improv¬ 
ing the river by removing obstructions to the navigation, and by constructing dams, 
% cutting a canal, or by sluice®. So far, the only work done has been to improve th® 
navigation so that logs can come down freely from Peter's Creek, which Is some 20 
miles above the Kanawha. 

Elk River. .The Elk River Navigation Company have put in one dam above Charles. 

ton, and the stream has been so improved that on a good stage of water a small steam¬ 
boat can go up 70 miles to the furnace of the Elk River Iron and Coal Company. In 
this distance, according to the survey of the Northern and Southern West Virginia 
Railroad, the fall of the river is 206 feet. 


FAYETTE COUNTY, 


The surface of Fayette is hilly, mountainous, and high table-land. The hills and 
mountains usually are not precipitous, and have a fertile soil. The soil is a rich light 
loam and a sandy loam, which is well suited for the culture of tobacco. 

There are some fine bottom-lands. On Meadow River the soil is 6 inches deep on 
the hills and 12 inches or more on the levels. 

The grains and crops especially suited to the lands are corn, oats, wheat, rye, tobacco, 
and grass. 

The principal exports are coal, timber, tobacco, and stock. 

Principal industries are coal-mining, farming, lumbering, and stock-raising. 

Markets: The tobacco goes to Richmond, stock to Baltimore, timber to New York 
and Cincinnati. 

Minerals: Coal in large amounts, in fine, workable seams—soft, bituminous, splint, 
and cannel the two former are those miued. and shipped. Some limestone, but poor; 

fine sandstone for building purposes. The mineral.waters are alum and chalybeate. 

Several important coal mines are in operation in this county: the Gauley Kanawha 
Coal Company, (limited;) Lon gd ale Coal and Iron Company; New River Car Company; 
Nuttallbu: unites; Coal Valley Coal Company, and a new mine now being opened by 
George Stranghan. Besides these there are several mills and factories, among which 
we may mention the Fayetteville Tobacco Factory, making2,568 pounds yearly; Junc¬ 
tion Saw-Mill Company; Atlantic Barrel Company; Koontsman «& Co.’s shook mud stave 
factory; Kanawha Falls Lumber Company. 

The principal stream® are the Gauley, New, and Kanawha Rivers. The Kanawha is 


tobacco 
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navigable six months for steamboats and twelve months for batteaux ; Ganley, eight 
months for batteaux and twelve months for canoes for 1:2 miles; New River in the 
lower p^rt is too rough for cauoes even ; in the upper part it is navigable for batteaux. 

The lines of transportation are the riven and the Chesapeake and Ohio Railroad, 
and the Janies River and Kanawha turnpike. 

Contemplated improvements; Locking and damming Kanawha and New Rivera, nod 
the continuation of the James River aud Kanawha Canal from its present eastern 
terminus. 

Public schools, 63; post-offices, 23; cliarches, 10 ; population, 6,647. Value of tax¬ 
able property, $1,440,839.83. County-seat, Fayetteville; newspapers, Fayetteville En¬ 
terprise, weekly. 




nai 


incites, me crops oest adapted to tue land are corn, wneat, oats, duck wneat, grass. 
Corn produces on the levels 20 to 40 bushels; wheat, 15 bushels; oats, 30; buckwheat, 
30; potatoes, 100. On the hills corn produces 10 to 15 bushels; oats, 15; wheat,8; 
buckwheat, 35; potatoes, 75. No manure used for these yields. The value of the 
land is: Best agricultural, $20 to $50; second-class aud rougher land, with less im¬ 
provements, but some subsoil, $2 to $10; timber-lands, $1.50 io $6; iron and coal lands 
are worth from $2.50 up to $100, according to distance from railroad and richness of 
deposit. In the northern part, near the Greenbrier River, is a good deal of valuable 
timber, especially white pine. Timber is worth, stum page, $1.25 per 1,000 feet; at 
the mills, $6 to $7.50. The principal industries are farming and stock-raising. The 
principal exports are grass-fed cattle, sheep, horses, wool, &c. The country is emphat¬ 
ically a grazing one. 

The market for stock is Baltimore; some goes to Richmond. Surplus grain is fed to 
shipping-stock. Horses go to North Carolina and East Virginia. For timber, Bal¬ 
timore and other eastern cities. 

In the western part some workable seams of coal; fine workable iron-ores on An¬ 
thony’s and Howard’s Creeks and elsewhere. Limestone in abundance of all qualities, 
for agricultural, building, and hydraulic lime; clays,suitable for rough crocks, are 
found, and these were made for years at Lewisburg. Excellent grit for grindstones is 
found. 

Mineral springs: White Sulphur, Blue Sulphur, and Alum. Many chalybeate springs. 
Coal was formerly worked on Little Sewell, and hauled 22 miles to Lewisburg; now 
discontinued on account of more ready transport on the Chesapeake and Ohio Rail¬ 
road for the coals further west. Manufactories: 4carding-mills, 3 woolen mills, 1 lan¬ 
yard exporting leather, and several smaller ones; Saint Lawrence Boom and Manu¬ 
facturing Comnanv. The Greenbrier River is the »rincinal stream, and is navigable 




and Ohio Rail* 




Post-cffi 


t Frank ford, and 68 
7. Taxable property, 
Independent, weekly. 




KANAWHA COUNTY. 


The topography of this county is hilly and mountainous. The hills in the west are 
comparatively low; in the middle portion 'theybecome quite high, and in the western 
part they become mountainous. Much of the surface is quite rough and broken. The 
valleys are usually narrow. The soil is naturally productive, and is quite deep. On 
the hills it varies from 4 to 12 inches, and on the levels from 12 inches to many feet 
The crops suited to the lands are corn, wheat, oats, rye, aud tobacco. On the bottoms, 
as those along the Kanawha, the yields are high. Corn produces 40 to 60 bushels; 
oats, 30 to 40 bushels; wheat, 10 to 15 bushels; tobacco, 1,000 to 1,4U0 pounds. On the 
hills corn produces 20 to 50 bushels; oats, 20 to 25 bushels; wheat, 8 to 10 bnshels; 
tobacco, 800 to 1,000 pounds. Value of improved lands, $5 to $50; of mineral-lands, 
coal, $10 to $100, according to location and deposits; timber-lands, $5 to $20. Value 
of timber, stumpage, 2 to 3 cents; at mill, 8 to 10 cents per cubic foot. 
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Principal industries: Farming, lumbering, coal-mining, and the manufacture of salt. 
Principal exports, coal, salt, timber, grain, ami tobacco. Markets for timber, Ohio 
Biverand eastern cities; for grain ami farm-produce, Charleston and home. Stock 
goes east, as does some of the limber, Tlie coal goes down the Ohio aud to the eastern 
cities- 

The principal minerals are coal, iron, and salt. The iron is iderite and black-band. 
The former has been worked somewhat. Large exports of salt are made, mainly down 
the Ohio aud to Richmond. Fire-clay was worked ami shipped to Cincinnati. Sand* 
stone for building can be obtained of good quality. There are: 1 tobacco manufactory, 
manufacturing 648 pounds; 3 cigar manufactories, making 51,100 cigars; 1 brewery, 
making 722 barrels; 1 bromine-works. 

Mims: These are exclusively of coal, which is common bituminous, splint, andcan- 
nel. The mines now in operation are Bibby’s mine, Pioneer Coal Company, Camp- 

Coal Company, J. B. LeWis &, Co., Coalmont Coal Company, Houston 
and Manufacturing Company, Kanawha and Ohio Coal Company, Hampton 
, Blacksburg Mines, Blackberry Mines, Enterprise Coal and Iron Company, Ka¬ 
nawha Semi-Caonel Coal Company, Gordon and Seal Canuelton Coal 





improvements: The locking and damming of Elk, extension of the 
James River and Kanawha Canal, Coal River Railroad, Northern and Southern West 
Virginia Central Railroad, Paint Creek Railroad, West Virginia Railroad, the West 
Virginia Central Railroad. Public schools, 125; churches, 37; post-ofiices, 24; popu¬ 
lation, 22,349. Value of taxable property, $6,430,051. County-seat, Charleston, with 
a population of 5,000. It has 1 woolen-mill, 2 barrel-factories, 10 steam saw-mills, in 
and near Charleston, 1 brewery, ! foundery, 2 tanneries. One steam saw-mill is at 
Saint Albans, and another at Coalbnrg. Newspapers: Charleston Courier, tri-weekly; 
Kanawha Chronicle, weekly ; West Virginia Journal, weekly ; all at Charleston. 


MASON COUNTY. 

The surface of this county is gently rolling and hilly, with ninch flat land along the 
Ohio and Great Kanawha. The hills are low and gently sloping, comparatively speak¬ 
ing, and the valleys are wide. The Ohio skirts the county for 50 miles, and tne Kana- 
what passes through its center. The county has 75,000 acres of river-bottom. The 
soil on the flats is a rich loam, very deep. Clay loams, clays, and calcareous loams are 
found on the hills. More than half of the land is in cultivation, aud the rest contains 
a great deal of flue heavy timber. The levels have a soil from one to many feet deep, 
while on the hills it is from 8 to 12 inches. The crops raised are corn, wheat, oats, 
rye, and the grasses, which do finely. The yields on the bottoms are wheat, 15 to 20 
bashels; corn, 40 to 50; oats, 

manures used for 

Com has been produced on i ts at the rate of 106 bushels in a 30-acre field 

an annual fair at 






eral-land, (coal,) $200 to $400; timber, etuinpage, is worth $1 per tree; at the mill, $10. 
The principal industries are farming, stock-raising, lumbering, salt-manufacturing, 
mining, &c. Mason pays a good deal of attention to stock and the introduction of 
improved breeds, for the raising of which its fine grass-lands afford many advantages. 
The principal exports are: Coal, 5,000,000 bashels; salt, 2,500,000 bushels; wheat, cattle, 
bromiue, nails, glass, wool, hogs, lumber, &c. Markets: The agricultural produots 
and stock go to eastern cities; others down the river. 

Minerals; Corn'll, in a seam from 5 to 6 feet, is exposed above water-level for 7 miles, 
in the northern edge of the county. Salt-water is furnished from wells 1,000 to 1,200 
feet deep, in the northern part of the county. Clay, for tile-making, is found and 
worked. Sandstone of good quality abounds in the county. Mines: Coal is mined at 
nine different openings from Camden to New Haven City. They send 5,000,000 bush¬ 
els down the Ohio, »nd use half that amount in making salt. This is soft bitumiuons 
«oal. Manufactories : Mason County has one brewery making 126 barrels of beer per 
annum. 

Salt is manufactured by 11 companies, with 13 furnaces. These, with the coal¬ 
mines and other manufactories, make a continuous village along the Ohio for 6 miles. 
There are bromine-works at Cliftciu, Mason City, and Valley City, aud two at Hart- 
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ford City. One nail-factory and rolling-mill of large m«» at Clifton, 2 glass-factories 
at Mason City, 2 stove-factories at Hartford City; also, 2 steam saw-mills at Mason 

City, 1 steam saw-mill and 1 keg.factory at Clifton, 1 tile-factory opposite Point Ftass- 

ant, 1 flour, 1 lumber and plainng-mill, at Point Pleasant, 1 floor-mill at New Haven 
City, 3 saw-mills along the Ohio' above Point Pleasant, and 1 floating-dock at that 
point. Principal (streams: The Ohio and Kanawha, both navigable for Large steamers. 

Present means of transportation: The Ohio and Kanawha Rivers. Improvements 
con tern p ted ; The improvement of the navigation of the Kanawha; the Washington 
and Ohio Railroad; the W. C. and Saint Louis Narrow.Gauge Railroad; the Pitts¬ 

burg, Wheeling and Kentucky Railroad; Hartford, Mason and Clifton Railroad. 

Pn Ibl ic schools, 96; oh nrelies, 29; post offices, 22; popn lation, 15,978. Value of tax. 

able property, $6,207,710.49. County-seat, Point Pleasant. Newspapers: The Weekly 
Register, The Mason County Journal, both weekly. 

* ♦ # * ‘ m * • 


What was 






applies in great 
at some points 


ee. Crops are : Corn, oats, wheat, grass, and tobaoco. Corn yields, on the level 
lands, 30 to 40 bnsbels; wheat, 15; oats, 25 to 30. On the hills: Corn, 10 to 15; wheat, 
8 to 10; oats, 15. Value of the land, which is mainly agricultural, $10 to $50; timber- 
laud, $5 to $20. Value of the timber: 8tumpage, 50 cents per tree; at the mill, |8to 
$15. Principal industries: Farming and grazing. Principal exports: Stock of all 
kinds, and farm produce, tobaoco, <& o. Markets for grain and tobaooo. Rich mood; 
for stock, Baltimore. Minerals: Iron in workable quantities, (brown hematite ;) lime¬ 
stone in abundance, for building and agricultural purposes. Several oelebrated min¬ 
eral springs exist in this oouuty, viz : “The Red Sweet,” “Salt Sulphur,” Ac. The 
manufactories are not reported. One cigar-factory is worked, making 3,000 cigiss. 
Principal streams. New and Greenbrier rivers. Present means of timnsportotiem: 
Chesapeake and Ohio Railroad, and turnpike roads. Contemplated: The New River 
Railroad, the improvement of New River, and the extension of the James River and 
Kanawha Canal. Schools: 1 high school, 1 female seminary, and 69' public schools; 
churches, 32; post-offices, 15; population, 11,123. Value of taxable property, 
12,891,953.20. County-seat, Union. Newspapers: Border Watchman and Monroe 
Register, both weekly. 


The surface is billv } montainons, and plateau or glade. The soil is generally good. 
Much of it is held in large tracts, and is unimproved or in original forest. The soil is 
loam, sandy, and sandy loam; depth on hills, 4 to 8 inches; on the bottoms, 8 to20 
inches. Crops raised are: corn, oats, wheat, rye, Irish and sweet potatoes; com being 
on the levels 30 to 40 bushels ; wheat, 10 to 12 bushels; rye, 15 to 20 bushels; potatoes, 

to 15 bushels: potatoes. 50 to 75 bushels. The unitnnrovea land is worth from $1 to 


to 









rt 


<10 






and lumbering. Fc 
county, and this is i 
month of Gauley, 1 
splint, and cannel, 
ing; also millstone 
oipal stream: Gauli 
of transportation: < 
the Ganley, Gauley 
Population, 4,458. 


or want of means of transportation but little is sent out of toe 
mainly timber and stock. Market for stock, Baltimore; for timber, 
where it is sawed up. Minerals: Coal, bituminous, (ordinary,) 
in workable seams above water-level. Good sandstone for build- 
> and grindstone grits. Brine has been found in the county. Priu- 
ey, navigable for rafts and single logs on full tides. Present means 
Couuty roads. Contemplated : Improvement of the navigation of 
r River Railroad. Public schools, 49; churches, 11; post-offices, 8. 
Value of taxable property, $990,847. County-seat, 9unimerviUc. 


PUTNAM COUNTY. 

This oouuty is generally hilly and rolling. It has a good deal of bottom land of oos. 

siderable fertility on the Kanawha and the numerous creeks. These bottoms are a 
mile wide on the Kanawha, and have a deep loam. On the bills the soil is clay aa4 
calcareous clayey loam, of considerable productiveness. The county is wooded over 
live-sixths of its area. The crops are corn, wheat, oats, buckwheat, and tobaooo. 
Yields of corn on the bottoms are 50 to 80 bushels; wheat, 12 to 15 bushels; oats, 25to 
30 bushels; while on the hills corn produces 20 to 30 bushels; wheat, 8 to 10. Tbe 
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rtril on the ’bottoms is many fleet deep, and on tl»e bills 12 to 16 inches, producing line' 
liriifis and tobacco. Value of lend: Kanawha bottoms bring $100; other lands from $1 
to $2(1),, acoordinji to location and condition. Timber, stum page, is worth about $1 per 
tree; at the mills, $13, Principal industry: Farming and lumbering. Principal 
exports: Lnraber, cooperage stuff, grain, and coal. Staves, &o., go to England ; form 
produce to Richmond and Cincinnati; Timber, iu logs, and coal are sent down the 
river to Cincinnati, Sm, Minerals: Coal of fine quality and workable in quantity is 
above water-level. Some good limestone and sandstone suitable for building occurs. 
Mines: Raymond Coal Company, shipping annually from 1,300,000 to 1,400,000 bushels; 
Oak Ridge Colliery has just commenced operations. Manufactories, &c.: A large flour¬ 
mill at Buffalo; flout and saw mill at Winfield; saw-mill at Hurricane and at Raymond 
City, all driven by steam. Principal streams: Kanawha, navigable for steamers; 
Pocatalico, navigable for batteaus and rafts in good water. Present means of trans¬ 
portation : Kanawha River and Chesapeake and Ohio Railroad. Contemplated: Im¬ 
provement of the Kanawha River, now going on, and the West Virginia Railroad, 
rnblio schools, 48; churches, 14; post-offices, 11; population, 7,794. Value of tax¬ 
able property, $1,823,624. County-seat, Winfield. Newspaper, Winfield Independent, 



The surface of Raleigh is hilly and mountainous, with a large proportion of plateau- 
land, covered with undulating and rolling bills. The rivers out deeply into the plane 
of the country, and the roughest land lies iu the sides of the hills facing them. The 
soil is loam or sandy loam, 4 to 6 inches deep on the hills, and 6 to 10 iuches, or more, 
ou the levels. The hills and levels produce about alike. The crops are corn, wheat, 
oats, buck wheat, an d potatoes. Yields are: Corn, 20 to 40 bushels; oats, 20 to 25;. 
wheat, 10; rye, 15 to 25; potatoes, 100 to 150. Price of appoultur&l land, $5 to $15; 
of timber and coal lands from f l to $5. Timber is worth 50 cento to $1 per tree, ac¬ 
cording to kind and location; at the mills, $10 per 1,000. Principal industries, farm¬ 
ing and stock-raising. Principal export®, cattle. Market-cattle go to Baltimore. 

Manufactories,&c., several steam saw.mills, besides the usual grist and saw mills on 

streams. Minerals: Coal, in workable seams, of good quality ; iron, in workable quan- . 

titles ; sandstone, of good quality for building; good millstone grit. Principal streams: 
New River, navigable for batteausi Pioey River~ for logs in full water. Present means 
of transportation: Cheampeake and Ohio Railroad and couuty roads. Contemplated : 
the improvement of Mew River and the Coal River Railroad. Public schools, 47 ; 
churches, 4 ;|post-offices, 10 ; population, 3,673. Value of taxable property, |730,862.19. 
County-seat, Raleigh Court-House. 

• • • # • * * 




GINIA. 










Two 



Chief of Engineer! 
were therein made 











5, beginning at ] 
improvement of 




nver. 


The first looked to facilitating the navigation by the keel-boats now 
used, at a cost of $100,000. This was to be accomplished by construct¬ 
ing slight deflectors or dams of rock and brush, in order to concentrate 
the volume of the water and increase the depth over the shoals from 
the present average of about 12 inches to about 2 feet, which could be 
tone without too much increase of velocity. And some of the falls, 
which are almost always vertical and of an average height of about 4 
feet, could be greatly improved by blasting sluices through them about 
30 feet in width anil of an average length of fid feet. In many cases the 
fells have already natural chutes or sluices through them susceptible of 
a similar improvement. 
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But there is a strong demand for the introduction of -steamboats on 
the river. Hence the second estimate, which was for a 3-feet steam¬ 
boat navigation, to cost $1,000,000. It was supposed that light-draught 
steamboats could, for short distances, ascend a grad® of 1 in 400, with 
a current of 5 miles an hour. It was therefore proposed to excavate 
sluice-ways 1)0 feet wide and 3 feet deep through all shoals having a, 
grade not exceeeing 1 in 400. Where the grade exceeds this, low •regu¬ 
lating dams were proposed, with sluices having a fall not exceeding 1 
foot at each. In several cases dams were to be introduced containing 
locks, and in two other places lateral cauals. 

The first appropriation made for this improvement was $15,000, Au¬ 
gust 14, 1876, but authority for its expenditure was not given until iu 
May, 1877. As this appropriation was insufficient for a general im* 



when 

of the river for light steamboats. 

It seemed also expedient that the first portions of the river treated 
should be iu the vicinity of New liiver Bridge, in order to facilitate 
communication of at least a portion of the country through which the river 
flows with an existing outlet east and west, the Virginia and Tennessee 
Kail road, which is itself in connection with the whole system of rail and 

the country. 

Captain J. W. Cuyler, 

immediate supervision of this work, which is expected to be 
as far as the available funds will allow, before the close of 1877. 












Money statement . 

Amount appropriated by act approved August 14, 
July 1, 1877,auiouut expended during fiscal year.. 


m m m m 


• m • • » 


io> « 


000 00 
78 25 


July 1, 1877, amount available 


« » 


*ii' » * • 


• «» 


m» i» i» ill 1 >iiii 


ms «t» » • «< in m m • 



on of existing 
in fiscal year 



14,921 75 

85,000 00 
50,000 00 






At the close of the fiscal year ending June 30, 1876, all work on the 
river was suspended, except the making of some hydrographic examin¬ 
ations of small extent and a few tidal observations. 

An appropriation of $132,500 was made by the act of August 14,1876, 
of which $110,0111 became available about the middle of September. 
Proposals for stone with which to continue the construction of the clos¬ 
ing work between Zeke’s Island and Federal Point were at once called 
for, and received October 16. Fourteen were received, but they were all 
too high aud were rejected. A new advertisement was issued, under 
which bids were received November 8. A contract for the delivery of 
about 45,000 cubic yards of stone was awarded to Bangs & Dolby, to 
be delivered by end of 1877. They commenced delivering in Jauuary, 
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and op to July 1, 1877, have supplied 20,304 yards. The stone comes 
from the Magnolia quarry on the northwest brauch of the river, about 
14 miles from Wilmington, It has been chiefly placed'on the sections 
of the apron next to Zeke’s Point and Federal Point. The dosing work 
is as high as low-water for about two-tilths of its length between these 
two points, but the full width has not yet been given to it. 

The name of Zeke’s Island has come to be a misnomer, as there is 
now a continuous bank of sand, making but one island of the two so 
long called Smith’s and Zeke’s Islands. At Federal Point, during the 
year, there has also been a general accretion, and an extension of the 
shore-lines into the sea, and the general surface has risen. 

Two destructive storms have occurred duriug the year, both combined 
with very high tides. The first was in the middle of September, 1876,. 












The depth in the Baldhead Channel has fallen otf a little since the 
saction-dredge ceased operating there. The least soundiugs are 10$ 
feet at mean low-water, but generally 12 feet aud over, excepting for 
short distances over soft sand. On the inner bar of the Oak Island 

Channel the depth has lately increased somewhat, and is now about 8$ 
feet at mean low-water. The new cut behind the Horseshoe Shoal has 
shoaled near the upper end, opposite New Inlet. The complete closure 
of New Inlet will probably be needed for the permanence of this cut. 
The new-dredged channel at the “Logs’’ has answered its purpose well, 
but its width, 130 feet, is not sufficient. It should be increased to 25# 
feet, unci the revised estimate provides therefor. 

The indications still lead one to expect a favorable conclusion at no 
distant day to this interesting and important work, if sufficient funds- 
be provided for its proper progress. 

Extensive surveys have been made during the year by Mr. Bacon. 
The suction-dredge has been laid up since early in 1876 for want of 
funds. She needs extensive repairs and improvements, (recent inven¬ 
tions,) but her working in the Baldhead Channel is quite important, aud 



the work, and has furnished much valuable statistical information 
tive to the commerce on the river, all of which is appended hereto. 

Mr. Henry Bacon has continued in the immediate supervision of 
important improvement in his usual faithful aud efficient mauuer. 

Money statement. 

July 1, 1876, amount available........$*22,72*2 72 

Amount appropriated by act approved August 14, 1876. 132,500 00 

-$155,222 72 

July 1,1877, amount expended during fiscal year ............ 63,434 12 

July 1, 1877, ontstanding liabilities.......................... 3,856 35 




_____ 67,290 47 

Jaly 1, 1877, amount available.... 87,932 25 


Amount 


(estimated) reni 
that can be nron 


160,000 00 

160,000 00 
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Proposals for furnishing and delivering stone for contracting the New Inlet , Cape Fear Fiver , North Carolina , opened at 12.5 & clock p. m. October 18,1876. 
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Northern stone. 
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1 IH. Johnson, Wilmington, N. C 
21 Bangs <fc Dolby, Manlius, N. Y 


Ballou Sc Sylvester, Boston, Mass 93 88 per ton 

on apron. 

4 »ltl Dominion Granite ( 'opcipiin^', 94 90 

Philadelphia, Pa. 

E. C. Sargent, Quinoy, Mass. 3 50 


On apron, 
93 40. 

99 33 per 
yard. 


6 J. Wesoott Sc Son, Portland, Me 

7 J. 8. Hopkins, Yinalhkven, Me.. 

8 Prenob Sc Boss, Wilmington, 

N.C. 

Fowler Sc Gilbert, Georgetown, 
D.C. 

10 Davis Tilleon Rockland, Me .... 

11 W. EL Beard, Brooklyn, N. Y.... 

12 G. Z. French, Wilmington, N. C. 


6 85 
4 90 


River stone. 
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2 39 Northeast 
Fear Rr 


Cape 


500 4 per mo 

3,000 !. 


Time. 


Commence— Complete— 



10 days after re¬ 
ceiving contract 




November 18,1870. Ang. 18,1877 


2,000 


13 Ingerson Sc Molthrop, New Lon 

mm. Conn. 

14 R. G. Ross, Wilmington, N. C .. 


5 5 47 ^ 

l 4 23 5 . 

. .. 1 40 . 31 milesabove Wil¬ 
mington. 

On apron, . 2 34 .. 

94 25. 


2,200 . tl9 00 

3,000 !. 


30 days from date 

of contract. 

1 u riaya from award 
of contract. 

10 days al t* r irign- 
iii[i contract. 

Nu\ember 1,1870.. 
November 1,1870..' 


When bid is ac¬ 
cepted. 

overaber 18,1870. 
When bid is ac¬ 
cepted. 

November 1,1870.. 


May 31,1877 


June 30,1877 
Nov. 1,1877 


i: 


Deo. 31,1877 


Nov. 1,1877 


130 12 50 November 20,1870. Oc®. 1,1877 


13 44 November 1,1876 


* Will close New Inlet for $130,000, (guaranteed.) 
fries too high } all rejected. 


t Will deliver on apron for $1.50 and $1 extra. 
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Ctpe fmr Bwtr, JVorJA CaraUma ; propo§aU for furnishing amd d*Hvering *Ume ; bid* opened 

at 12.5 j>. m. November 6, 1676 



1 AIM BftmjMoo, Qutoey, Mass .... 4,090 $5 95 > Dse. 6,1876 Dec. 8,1877 

S F.H.Smith. New York, N.T ...... 4,000 3 97 1 Dec. 1,1876 Dec. 1,1877 

3 Fowler Gilbert,Georgetown, D. C 4,000 1 24 Deo. 1,1676 Deo. 1,1877 

4 Benge Sc Dolby, New York, N. Y*. 4,000 1 89 Dec. 1,1876 Deo. 1,1877 Contract awarded 

5 ) French4bRoss, Wilmington, N. C.. 4,000 1 97 ' Nov. 20,1876 Nov. 20,1877 




United 


Major: I have tbe honor to submit the following report of operations for the Im¬ 
provement of Cape Fear River, North Carolina, duriug the eleven months euding May 
31,1877. 

Tbe work done has been mostly confined to stone-filling on the timber, brush, and 
stone foundation which was placed entirely across the New Inlet, from Federal Point 
jetty to Zeke’s Island, daring the previous fiscal year, and fully described in the last 
annual report, the object of the work being the speedy closure of the New Inlet, which 

is considered the most important step in the improvement of the river. 

All operations, excepting for slight repairs of the old works, and surveys, examina¬ 
tions, and tidal observations, were suspended during the first six months, on account of 
the approximate exhaustion of the former appropriation and the non-availability of 
the appropriation of 1876, and delays incident to advertising and awarding the work. 

After twice advertising, the work was finally awarded to Messrs. Bangs & Dolby, at 
$1.89 per cubic yard for riprap stone delivered and placed on the apron-foundation to 
lie required height, width, and slopes. The contract was executed December 16,1876, 
and tbe work began iu January, 1877. 

The following are the amounts of stone delivered duriug the several months: 


January, 1877. 
February, 1877 
March, 1877... 
April, 1877....... 
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at m m • 


• m m » « * • « 


• m • m • * « SUB 1 «st 


» m m m m m • m » • « m 


0 yards- 

768 
2, 147 
3,661 
3,226 
6,050 

15.766 


The hinderanoes incident to the season of tbe year, and opening and developing the 
quarry, prevented the delivery of stone as fast as the contract required. These are 
now overcome, and there is a good prospect for the delivery of the full amount within 
tbe time required. 

The stones have all been taken from the Magnolia quarry, about 14 miles above Wil- 
mingtoo, on the northwest branch of the river. It is a peculiar species of limestone, 
mostly bine, weighing about 144 pounds per cubic foot. It comes from the quarry in 
excellent shapes to form a compact and coherent mass. 

The atones' have been placed mostly on the seetioos of the apron next to Zeke’s 
Island iand Federal Point and on the old crib-jetty foundation which forms a part of 
the dosing work, the supontraetare of which had been worm-eaten and washed ont. 

At-Zeksfts Island the sand beach has dosed over about 400 feet length of the apron, 
iiii'if! the stone filling in made nearly to mean low-water for a distance of about 

560 feet. Tbe whole of the section next to Federal Point, 920 feet in length, with 400 
feet length rover the old jetty, making 1,320 feet, is nearly filled to mean-low water, and 
on iill but the southerly 300 feet there in a ridge of stone from 2 to 4 feet above low- 
water, but the quantity is not equivalent to 16 feet width with the required slopes, 
and will require additions. 

The whole length of the apron was 4,352 feet, and with the jetty as above the length 
from shore to shore was 4,762. 

It was expected that the foundation-matt re s ses would require widening in places, 
mn4 that perpendicular jetties might also be required bo arrest the disposition to seoor 


Lvetoping 

mired. These are 
nil amount within 
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by currents parallel to the apron. Preparations for the work have 
her for about 300 feet length and 40 feet width has been purchased, and 
for placing the mattresses made ready. The necessity for this work 
parent. The further purchase of materials has been suspended. 

In the vicinity of the New Inlet, at the center aud westerly side of the t 
as well as along Snow’s marsh, the tidal currents are up aud down with 
natural entrauce at all stages of the tide, while ou the eastern side of the 
Del adjacent to the inlet the currents are directly affected by the inlet. The first 
of the iulet joins the main ebb-tide at Zeke’s Island, and flows with it till met by 
main flood. At the same time the inlet flood presses latterly and npward into 
main ebb in well-defined lines till the main flood forces it back again, so that finally,at 
the last of the inlet flood, the main flood crosses the line of the apron at the section 
next to Zeke’s Island, and runs parallel to the middle sectiou, aud recrosses the section 
next to Federal Point. These currents soon change with the ebb-tide of tie inlet, 
which draws with it a considerable amount of the main flood, till the main current 
turns down. The main current is up for an hour or more, after the beginning of the 
inlet ebb, and is down for au equal time after the inlet flood begins. The time of low- 
water at Snow’s marsh (opposite New Inlet) is apt t*> be about half au hour behind 
that at Federal Point, while that of high-water is nearly simultaneous. 

These tidal movements, while exhibiting the overwhelming volume of 
tides, and comparative insignificance of those of the New Inlet, demonstrate 
disturbing forces of the inlet and point to the conclusion that at the final 
the inlet, the range of the tides will be increased in the great tidal reservoir 
this, with the large amount of water now flowing in and out at New 
added to the scouring power at the mouth. 




In short, the 



effect of the New Inlet is to retard the main 


ward draw off a portion of it, and in a similar manner to retard the main 



and add 


to its volume 
emptying of the 
month. 

By reference 




time of Its meeting the main flood, thus preventing the filling and 
tidal reservoir, aud reducing the power of the currents at the 







o, it will be 
cent, greater at SmithviUe 
greater at Federal Point than 
from Smithville to Federal 
observation at Campbell’s 




table of tidal observations and 
seen that the comparative range of the tide is about 
than at Federal Point, while it is only about 6 per 
at Campbell’s Inland. The distances are about 5 
Point and 12 miles from Federal Poiut to 
Island. 

1 The effect of the work don© during the present season is perceptible. The inlet 
flood does nqf. force itself m far into the river, aud the influence of the ebb-tide is also 
perceptibly less. There is good reason to attribute the late increase of depth which 
has occurred at the * .Rip’' of the western entrance channel to this work. This 
increases the importance of assisting the natural forces iu opening the Bald He#4 
Channel, a subject to which I will hereafter recur. 

A series of tidal observations will be made during the present month at 
points in the river, and especially at Smithville, Federal Poiut, aud Campbell’s 
to exhibit by comparison with similar observations of 1876 the variations caused 
the work doue. 

At Federal Point, daring the year, there has been a general accretion and an 
sion of the shore-tines into the sea. At the old jetty and some other places there 
been some abrasion. The general surface has riseu. The abrasion at the jetty was 
probably occasioned by the washing away of the old superstructure, which has 

red during the year. 

Considerable changes have occurred at Zeke’s Island. The beach, which at the 
of the year had closed over 175 feet length of the apron, has since closed over a 
farther distance of about 225 feet. There has been alternate accretion and abrasion, 
especially near the junction of the old works with Smith’s Island. A shoal on the 
easterly side of the island has gradually risen, and at the same time moved westward 
toward the island, till it is now an island small in extent, above ordinary high-water. 

Two destructive storms have occurred during the year, both combined with very 
high tides. The first was September 17, 1876, and the other April 13, 1877. Thefint 
storm carried away two 
length ; one about 900 feet 
exposed place, about 600 feet from 
ber was completely worm 
buoyancy of the water wo 
intact, at the first-named 
gap was exposed to 
storm, and the water 

repaired by placing a small quantity of stone in 
soon closed, after a large amount of sand had 


the sea-side, thus 



old superstructure, each about 150 feet i 
>f the apron,, and the other at the mon 
:* the works, at Smith’s Island. The tim 
tide, so that but little force be 
All the stone were left, and sti 
other place, near Smith’s Island, when# 

Were washed out 
little above half-tide 
over which sac 
washed through the 



the old works stronger 




APPENDIX P. 


887 


At the mat storm of April IX 1877, when the very high tide which covered every* 
partof rake's Island, iucluding all the superstructure and only excepting a few grassy 
KUid-bilh at tiio head, was combined with a terrific northeast gale, the passage through 
the breach was again made, and more of the small stones wi bed out, leaving the 
foundation, which was composed of large stones, secure. This has since been repaired 
by placing more stone in the breach, and the beach has. aigaiu closed over it. During 
the same storm about 250 feet length of the old worm-eaten superstructure near the 
other breach was tilted up but not carried away, as it was not exposed to the sea. The 
dorm aud waves swept furiously across the island, aud cut down its general crest-level 
from 1 to 2 feet, carrying the sand into the hollows and over the works to the river¬ 
side. This storm, which is believed to be the severest that has occured at Cape Fear 
Kiver for more than forty years, left Zeke’s Island in better condition than before. 

Its effect ou the long sand-spit of Smith’* Island was remarkable. This beach, for 
several miles southward from the head, has Ikm n lined with a wail of sand-hills since 
the nemoiy of the oldest inhabitants of Smithville. These were uearly all swept clean 
by the storm, and spread over the adjacent marshes aud flats to a width of from 200 to 
500 feet, aud graded os nicely as if artificially done. A few sand-hills are left at the 
head of the island, aud a few farther south, which are well back ou the lua'sli. Near 
the place of the former “swashes.” about 3 nubs from the head of tlm island,-tho sand 



Home time after the storm 
Ever siuce the storm, the 








for several miles, and it is probable that the sand-hills will again rise. There is a 
slower tendency to closing the swashes. There seems to be no danger of a permanent 
inlet, as the water is very shoal in the bay, and has been made more so by the storm. 

A good field is no w presen ted for plan ti ng and propagati ng beach.grass on grou net th us 

leveled and graded along this island. Experiences in other similar localities seem to 
demonstrate its probable efficiency ht*re iu preserving this bench. 

Ho great changes have occurred during the year in th© shore-lines of Bald Head 1 
Point and the opposite point of Oak Island. 

These appear to be rather favorable than otherwise to the development and preser¬ 
vation of Bald Head Channel, as the present condition of the point interferes less with 
the general direction and force of the main chaituel, and thus diminishes the tendency 
to force the main current over the “Rip” into the western channel. 

There has been very’ little change iu the Bald Head Channel during the your either 
in position or depth. - The shortest soundings are 11 Cih| feet at iiiciiiii low.water, and gen¬ 

erally 12 feet and over, excepting for short distances, over soft sand. At tile “ Rip ” of 
the western channel the depth has lately increased to 8f feet at mean low.water. 

The new cut behind the Horseshoe Shoal has returned the depth originally dredged, 
excepting for about one-third of a mile length at the upper end, where a constant 
tendency to shoal has been noted, caused by the tidal currents crossing it obliquely, 
particularly of the ebb-tide. The original depth of 12 feet atftnean low-water is reduced 
to feet at some places, and there is a general shoaling on all this portion of the cnt. 
This tendency will be cured to some extent by the closing of New Inlet. An estimate 
for dredging and widening the upper end of the channel is append* d. 



estimate for widenin 



;i amative 






channel and vicin 




Alike survey of the river between New Inlet, Snow’s marsh, and the deep water 
above Federal Poiut, and below Price’s Creek light -house, is nearly completed. In 
both surveys the soundings were all made with a pole and trigonometric !lly located. 

Surveys and examinations have been made from time to time at the New Iulet, over 
the apron and on each side of the same also of Federal Poiut, Zeke’s Island, Smith’s 
Island, and Bahl Head Point, and the results reported. 

The 8Ucliou-dredge Woodbury bos been laid up at Carapljell’s Island during the 
whole year, under the care of a watchman. Her hull, house, aud machinery have 
necessarily suffered some further deterioration from decay, rust, &c. Her boiler is 
known to be worthless; the engines and pumping apparatus are iu reasonably good 
order. 

A series of simultaneous tidal observations, l>egun in Juno, 1876, ham been continued 
firing the year, especially at Smith ville uml Campbell’* Island. 

The zero of reference at all the gauge* is placed approximately at one level, by a 
careful study of the tidal movements. This is 24.55 feet below a bench-mark at the 
root and south aide of ihe large Iiv.-oak tree in front of the Tremont House iu Smith- 
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ville, or 20 75 feet below tlie floor of the front hall of the Biime house, or 25.16below the 
top of the son-dial stand in the garrison-yard. 

The level is also preserved at the site of the light-house at Campbell’s Island by 
nails driven into one of the piles to correspond to Ibe number of feet above aero, as: 
2 3 4 5 

It is also preserved at Federal Point by a bench on the center of the north end of the 
second crib, being the end of the base-line (A), which )s 7.22 feet above zero of the 
gauge. 

Simultaneous observations have been taken at the following places: Bald Head 
Point, (inside,) Smitliville, at the “Clio,” (a^ont 2| miles above Sinifchville,) Snow’s 
Marsh, (opposite the New Inlet,) Zeke’s Island, (at the old works, abont 800 feet from 
the bead,) Federal Point, Orton Creek f ( Holmes’ wharf,) and Campbell’s Island. These 
results do not show the absolute range of the tides at the several places, (although 
they do it approximately,) but they exhibit the relative ranges to the extent of the oh- 





at the same 
tidal mov 



with future observations which 
Inlet, show the effect of that 






is hoped that the present appropriation will be sufficient for the Ailing of the New 
to mean low-water. It is of the utmost importance for the security aud per¬ 
manence of the work that it should be completed to a height of at least 6 feet above 
lueau low-water. There will be required for this, with the necessary additions to th* 
slopes, from 16,000 to 22,000 cubic yards of stone. A portion f *r the facibg and cover- 
ing should be large stone from other quarries than Cape Fear River. 

While the New Inlet is being closed it is earnestly recommended that the operation# 
of nature Ibe assisted by working a suet ion-dredge on the Bald Head Bar. This method 
of dredging is no longer an experiment, and is the best practical method for this place. 
‘Hi believed that the dredge Woodbury can be thoroughly repaired, with a new 
, and in hull and house, and her machinery put in perfect order for $14,000, This 
seems a large estimate, but extensive repairs are required aside from the boiler. 

The importance of assisting the natural forces to concentrate in establishing the 
Bald Head channel, at the critical time when they are to lie increased by the closure 
of lb© New Inlet, calk for and justifies all reasonable expenditure therefor. The chan¬ 
nel thus establfelied would probably be permanent. 

The dredging and widening of the upper end of the Horseshoe Cut in recommended. 

The widening of the dredged channel just below the “Logs,” and near Campbell's 
Island, to 250 feet width is also recoinmeuded. 

The dredging in both these places is more expensive than the ordinary excavation in 
river, as in the first place it is mostly compact sand, and at the other place a fev 
and stnmps are expected, as in the first cut. 

5very reasonable precaution should be taken for the preservation of Smith’s Island 
beach. 
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e Fear River for filling at 


$160,000. 
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covering, and finishing New Inlet dike. 
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16,000 cubic yards riprap 
at $2........••••....•. 

4,500 cubic yards large stone for 
(in place,)at$4...... 

80,00u cubic yards dredgiug at channel below “Logs,” at 30 cents 
60,000 cubic yards dredging at Horseshoe Cut, at 31) cents ....... 

Repairs of suction-dredge ...... 

Operations of Barm eight months............. ...... 8, WO 

Cultivation of beach-grass and repairs of Smith’s Island 'bench............... 10,000 

Repairs of old works, and superintendence and surveys .................__ 20,000 

Contingencies............................................................. 16,000 

ooo 


$32,000 

18,000 

24,000 

rnooo 

14,000 
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Comparative reenlts of simultaneous tidal observations in Cape Fear River , North Carolina , 

from Jnm 6, 1876, to Map 31,1877. 


1 


Smithville and Federal Point: 

From 184 fiiimultaiieous observations of bigh-watei find 184 
■JLinnltaiieons observations of low-water : 

Bigjh-water average height above zero of gange... 

Low-water average height above zero of gunge ... 

Av era ge range... 


SmlthviUe. 

Feet 


Federal Pt, 
Fe*L 


4. 88 
0.39 
4.49 


4.50 
0.« 
3.88 


Smithville and CampbelFa Island: 

From 230 simultaneous observations of 1 

simultaneous observations of low.water: 

HI igh.water a verage heigh t abo ve zero 

Low.water average height above zero < 


SmlthTllle. Campbell's 


and 205 



fgauge 
gauge. 


«! m m m • • m m m m 


• • • m m • m m m m m m m m 


Federal Point and Campbell's Island: 

From 146 simultaneous observations of high-water and 
simultaneous observations of low-water: 

H igh.water average be igh t abo ve zero of gange..... 

Low .water average height above zero of gauge.., 

Average range... 


Highest tide observed at Smithville April 13,1877_ 

Lowest tide ©tmerved at Smithville January 31,1837.. 
Highest till® observed at Federal Point April 13, 1877. 
Lowest tide observed at Federal Point January 2,1877 

Respectfully submitted. 



. Wm. P. Ckaighill, 

Corps of En\ 
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►.63 
L 89 
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8.10 

0.95 below'Zero. 
7.97 

0.45 below zero. 


Henry Bacon, 

Assistant Engineer, 
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COMMERCE OF WlLMlXGfON, N. 0. 


A tabular statement of the principal articles of produce exported from the port of Wilmington, North Carolina, for the year ending December 31,1872, as com¬ 
piled from the reports of the Daily Journal, and compared with those of the years 1869,1870, and 1871, prepared for and published in the Daily and Weekly 
Journal of that city . 
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Statement 






of turpentine., ami roeine. Wilmington. North Carolina. 

1876, and 1877. 




March 31, 1875, 



(Compiled by DeRoosei & Co., shipping and coramiseio* merchants) 
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REPORT OF THE CHIEF OF ENGINEERS 


Statement of stocks, receipts, and exports of cotton , —Cod tin ned. 

DESTINATION OF EXPORTS. 
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ANNUAL EXPORT TABLE. 

Statement of the principal articles of produce and manufacture exported from the pert of 
Wilmington , North Carolina, for the year ending December 31, 1«76, and compared wiih 
the years 1H75 and 1874; also ike receipts of a few articles for the same period. 

[Complied by John L. Cantwell, secretary of the Wilmington Produce Exchange.J 
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Statement of ft® principal article* exported from IVilmington, N. C. y ^-o.—Continued. 

FO ION. 



Sundries. 

Bairels. 




• 
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m 
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• 
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Destination. 

• 

i 

** 

• 

«® 

Hi 

73 

I 
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& 

\i 
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• 
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t? 

D 
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O 
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w m am w wtow® 
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13 
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rn aft 

m 
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4 
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or Falmouth, G. B., 
for orders . 
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« ■» # « * m \ 
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ww 
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■ W 1» # # W «' 1 
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* in hi • * ■* p. a ip m . 
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m m * • m m 

BH 
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J 
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4 
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mi HUH. mUl iHHl iiih mm .inffi 

* # M w TO # TO 

' dm ©Hi iHHH /TO HHt iHHt HH" 

7,153 
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• m m m m m # 

v nw imm am w 

' * IBM HHH 1 m % TO TO 

m V • • TO HHH TO w m * 
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5,189,200 
8 , 520,813 

12, 113 
22,898 

76,889 

116, 476 

664 

8,741 

m m 
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REPORT OF THE CHIEF OF ENGINEERS 


Nfatemen# of prlmt/pa? article* exported from Wilmington t Y. C., fa .—Con tinned, 
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4 
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c 

0 
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m 
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s» 

53 

ft 

T 
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: m 

14 
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—■ 

Fill kucM nil 111 ..a... <... 



B W 
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fi 

Sundry and rail road h .... 

I to ■ ■ ▼ ’ 

363 

15 
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10 
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* 
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41 
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APPENDIX F. 



Stotommt of the principal article* exported from Wilmington, M. C., fc. —Continued. 

FOREIGN. 


Destination. 

Barrels. 

1 Oj leads. 

Bushel*. 

Cases. 

Bandies. 

3 

h 

* 

<1 
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« 

a 

1 
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eh 

* 

i 

0 

l 

1 

# 

* 

<S 

£ 
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m 
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H 

i 

i 
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1 
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• • m * 
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90 
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• ••*•• • 

970 

#(»»»»» 

*••••• 

• • m • m * 

» • • * « • • 

W.U3 

• • • • 

• * m m 

m m * « 

GRAND TOTALS. COAST AND FOREIGN. 

Total, 1676 .. 

Total. 1875 *.............. 

Total, 1814 . 

m 

1 

1 

s 

44 

a • # » 

• m » • 

4,968 

1,861 

3,961 

44, 455 
41, 138 
33,569 

355 

1,340 

895 

s 

l, 545 

717 

• « » «> » a * a. 

• « «i «> 

• » « 


DOMESTIC. 


Destination. 

Bundles. 

Bales. 

Packages. 

£ 

& 

£ 

• 

«i 

s 

* 

I 

-l-J 

'll 

I 

* • 
ill 

1 

£ 

m 

mi 

► 

t 

* 

■—-—.. 

i 

gJKIII 

ns 

S 

1 

1 

H 

BaHllVMM 1 fl m m m m m m * * * » * * » • » # 

986 

67 

7.834 

1,167 

3,691 

145 

m 

919 

310 

7 

14 

^ ^ A 01 III. # w « (B, * m » * » * m « * m • • 

l 1 "' (11 fiiii siJ n Vi 1! ini 

543 

63 

54,096 

lyi 

1,816 

389 

* .«> m m m m 

Ih 

3*J 

796 

• « nil" • 

91 

IL 'J lli|U(M||]^]l[iUs • • mm m m • » « ■ m m » 

frovldanoa. 

„ (OS * * # • « * 

• m » .. • 


M 

165 

• • • « » » * 

<ii, m ««> * » w - 

. «. • m * *» • 1 

• » » <#» » ■«» » * 

m m * * » 

• * ip • p 


• » • ♦ • 

(B * * • • 

» * ODDI * ill! Ml m • 

« m m » m » «* 

• * • « 

• * • * 

. 1* '» « 

» • » «» 

Sondry and railroads . 

176 

847 

7,531 

598 

73 

19 

* p m <m « » 

195 

1 

»i « m • 

96 

Total, 1876 . 

amt 

977 


3,511 

4,076 

157 

179 

447 

1,039 

7 

m 

1" 0UL IjfillS * m • m ■» m • m m m m m • • ■ m 

l t P41 1 

910 

SI, 193 

1.984 

1,960 

WO • • » * 

98 

946 

994 

» m m • 

KJ 

TsUL 1874. 

332 

3,570 

59,635 

9,373 

1,095 

• « '«> m m 

138 

# 

399 

* • » . m m m * 

• • »' 

714 


FOREIGN 


Amaterdsai .... 

Antwerp................. 

Bremen .,.,,. . . .». . .. „ . .. 

* » M« fl ® * » . 

# » • • # m m i 

a m • m ® • 

3,289 

775 

1,868 

9,773 

1,011 

23,486 

*••••••* 

BSP® 

• • » •mm* 

•••••• 

•••••• 

■ *b • m m ® 

M 


El 

■ 

Cork, Queenstown, or Fal¬ 
mouth, G, . B., for orders. 

• • • • • •••«••••• •••••• 

Mterpool--*... 

PWlilllifflWdft’IIBOi® 

»••••••• 

• spa>4s*i»ss# 

• # # • • ® 

• •sas® # • f ■ 

mmmmmmmm 

11 

" ® # >0i ® fit a 

*•••••• 

ffl gnu i® t§ i 

m m m m m « 

% m m m 9 m 

# dH do dBi m m 

»••••« 

D 


•w tw 

' w m m * 

1 # m m * 

mi ifffli iffiR 

w «rn> 

* • • • 

» • ■» a 

n- iffl) ifffli fffll 


« m* mt W 9 



mt—i 


HHUd 



Total, 1876. 

Total, 1875 .. 


BH 

33,909 

18,140 

11,997 

11 

• a m • as m * 

mm 

n 

n 


@ 8® ffl * 

ffl njliti ii. 

® • • • 

(Ha flow rffl, 

Total, 1874 .. 

m 'm w W w o® w tsf 

m rnmm m m m ® 

w w ™ « 

# * m m m • i 

3 

” W w tp wr W "Be VP 

96 

"B -BBS WP w w 

m m m m m m \ 

•••••• 

• • m m » • 

- W W 

• • « « 

w m 

• m * 


GRAND TOTALS, COAST AND FOREIGN. 


Total. 1876.... 
Total, 1875.... 
Total, 1874..... 


1,007 

977 

109,884 

3,599 


157 

179 

447 

1,039 

7 

61 

!l f 841 

270 

71,969 

1,984 

1,960 


98 

946 

294 

* m m . 


339 


63,562 

a, 378 

——. jt—! 

1,121 


138 

399 


* • • • 

714 


RECEIPTS. 


Total. 1878. 



111,434 
88,839 
67,150 

•4 
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REPORT OF THE CHIEF OF ENGINEERS. 


Statement of tkeprind ral arUelm exported from Wilmington, N. C. t fc. —Continued. 

DOMESTIC. 


Destination. 

Packages. 

Rolls. 

Bass. 

i 

1 

1 

t 

S, 

d 

1 

00 

1 

as 

4a! 

oi 

| 

1 

2 

t 

,10 

1 

g 

,13 

• 

m 

8 

■& 

m 

& 

1 

1 O 

o 

d 

S 

0 

O 

i 

Baltimore... 

31 

988 

3 

4 

1 


814 

50 

310 

2 


1,036 

i ••«••• 

New York.. 

74 

1,644 

40 

a 774 

2 


385 

, ■ • • 

31 

• m * 

• m m 

• at m * « m a • 

• *»• * * 

Sundry and railroads... 

3 

900 

• • 


13 

194 


» • • 


34 

58 

9,517 

1,3® 

4 j 

Total, 1876. 

108 

3,532 

43 

8, 778 

16 

194 

1,199 

50 

341 

36 

58 

3,553 

1,5® 

Total, 1875 .... 

44 

1.318 

12 

7,430 


• m #* as « m 

166 

• m m » 


• • • • 

' * w m * 

438 

*#«■»#• 

Total, 1874 .. 

285 

2,383 

* * • • 

9,714 

. * • * 

« * m m m • 

617 

» • SB • 

663 

• • • 

« m • » 

» * m • m • • • 



Harbor Island ......... 

Havana ... 

Point a Petre .. 

St. Pierre.............. 

Total, 1876. . 

« m » « » * 

• • • «t m » 

; 

• * » « » » 

- » * • m m 

30 

« set fit * m w Him « 

• at * a a <a at • 

* an m m ' 

* • ■ 

* » « « ; 

at <* » ! 

«• m * » * » • in 

• * *» * ■ m » m 

■■■ • • * • • * a 

• « » • at * * 

a • » 

a t* «i 

«t ait at * 

• • « • 

H at Oft fit • 

m nit ni at • i 

1 » an >at ait at 

* • * * • 

• • » • « « 

# fit I* 1*1 » m 

at at at' m a, 

at « • • at 

« am a» » 

• * « 

• at am 

m • • . 

a* iik » iin at 

ait * «t on * 

lilt • at •> • 

• • * at * • 

1 a Hi* m * 

mi «• m • 

♦ «9 m ■ 

| « us m • ' 

ni, * I 

* 110 * 0 

• • • 

* «it at » 

at <m m * « i» at at 

• • • « * m m 

24 

a m m «' a «' 

« 

«i at * at * m 

» • • * • • 

. m It <0 a • 

■ m mom • » • 

34 

• * a * 

a ait * « * * « <» 

• * «> * 

» «> • at * • 

i 

* at m at a. * 

a> « • • 

.. « • « * , 

• * at a 1 

' 

1 m ihh* 'ft. ft' 

48 

hi, M » * • Hit 


ORAMD TOTALS, COAST AND FOREIGN. 


Total, 1876. ... 

108 

3,539 

43 

P, TT8 

16 

124 

1,119 

50 

341 

36 

58 

3,553 

1,3® 

Total, 1875. ............ 

44 

1,11* 

If 

7, 43® 


186 



1® 



438 


Total, 1874. ............ 

285 

1, 353 

| dllllto '“w | 

4,714 

ft # ft' » 

617 


«n dlili 'Hill III 1 

683 

WWW | 

"'WWW 





| ft ft ft • 

ffli 111" ft 



ft IHH 'll' ft 1 

ft Hft ft* w 

ft <HH> w «• 

e» aft m ihh» i|h» w as . 





Statement of exports from the district of Wilmington, North Carolina * to foreign 

from January 1, 1871, to Bmember 31, 1876, inclusive. 



Ye«r„ 

Cotton. 

Hoain and tur¬ 
pentine. 

? 8 1 Jl« at * * as- at- at « 

1 j Alhi ! 

Jl l„l J 1 S a « '«i at • at a 

1874* a . 

It I J 1 ' 1 all® ® * « • * * • 
IfiTlia .••••- 

Bales. 

18, Nl 

Value. 

•4,061 

55,832 

296,491 

741,996 

1,088,065 

1,782,684 

Barrels. 

132,819 

189,332 

167,379 

175,629 

100,043 

187,851 

Foltis. 

$404,853 

784,258 

1,152, 880 
943,289 
630,831 
766,665 


Till" and pitch. 


Spirits turpentine. 


Lumber, 


Barrets 

6, OHO 

5,184 
4,510 
19.41V 


Value. 
1412,096 
16, 133 
14,612 
46.650 


I. Barrels . 
46,800 
73,030 
93. 157 
64.009 


Value. 
61,091.675 
1, 766, 403 
1,606,655 
1,347, 462 
950,531 
696,793 


MfeeL 

6.V66 

7,137 

7,103 

4.616 

7,123 

7,148 



Year, 


• m • 


1873 

1874 
1675 
1876 


Shingles. 


If. 


9, 447 
2.993 
2, 115 
1,871 



hugs- 

(i and 


Value. 

No. 

YaJat*. 

M. 

Value. 

No. 

Value. 

•10,303 

29,052 

•10,556 

• • m • « 


16 

•12 

12,341 

15,737 

4,941 

15,861 

9, 120 
8,132 

• • at • 

10 

» • • • • # • ® 
•30 

125 

• • • * » * * * 

195 

14,995 
12,926 
10,567 

35,919 

a 5oo 

3,816 

19,896 

3,725 

2,008 

i 

* m m ® * 

300 

1,800 

1,096 

1,047 

1,184 

1,331 

1,505 

1,414 


Year. 


Cow peas. 


1871 

1819 

1873 

18^4 

1875 

1876 


Bush. 


Value. 


Spars. 


No. 


Value. 


Nalls. 

Lbs. 

Value. 

9 


« # # t • • # 

2, m 
«• 

♦17# 

4,958 

127 




Potatoes. 


JIM#, 


Value 


if. 

20,000 

<•«••■>• at 

No. 

#*»»••• » 

*- • • • • % • 

False. 

*«*»••••• 

*«•••••• 


**»*<»• a 




« m m • ® • 

15,000 

197 

•< 

itn SBBi -JSB5 . flfiB tfififr m 



29,706 




Mineral oiL 

Bope. 

OaUs. 

Value. 

Lbs. 

Take. 





• •ft• •••• 




III® 

1,000 

•40 

190 

2,154 • $408 

i 

. _ « . » . * ai 














25 

39 

40 


35 

43 

42 


195 


350 


34 

4 

4 


142 

10 

10 
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Statement of nrp rts from the district qf Wilmington , N. C Continued. 


Year. Colton goods. Gold. 


Oakum. 


Mackerel 



Toed*. Value. 


mimmmwmmm 


• * I • 


$ 10 , 0 « 


CI«L 


616 


52,537 



Year. 


Bacon. 


1871 

1*7* 

1873 



Value.] Cams, I Value. 


• • • • 


• • a m • * 1 - 


» f « » 


• I » 



» <i * i ■ t I . ■ * . * 


Custom-Housk, 




Value . 

Kite. 

m m m m 9 * m * 


® W W m m m ee w 

1133 

m m w ®P *m w P 

® m • « » <» i 

34 

« ••••••• 

»••••• • 


Boots and shoes Tobacco. 


Gnano, 


*» «* • • • * #«b»® a*®*# 11 * ♦» IM lit Jill* * . 




FaJua. 


Ill • ■ W i 


m 9 9 m » 


Salt pork. 


Floor. 


Value. Bble. Value. Bbl*. Value. 


» * • # • » 


• * • • 




• • • • 



Hats. 


Faint. 


• mm m'm m * 

.*»**« . 



Value. 

1 

GaU*. 

• • m m <* • • 



a m m m mm* 

» *••••« 


*•••••# 


• »«>»«*• 

107 

$566 




Deputy Collector. 


HARBOR* MASTER'S REPORT FOR 




1876, 


1874. 


Simmers 
Barks... 
Brigs... 


Total 


American 

vessels. 

. 197 



209 


T 0 , 


image, 


3, 179 
50,481 


Steamers 
Barks... 


in * * «a» • ,» *i « m » » 


» • * m 


«i «i in * ii * 


<11 «> <» .» m mil *i fll 


Foreigi 

vessel*!. 


» • m * * « m «i « m * 


ii» in w in in in ill ii in * m 

in m m -in » * ill » » » « 


* «#' • m 



• I® m 


ie® m in- m • m m m 


« ii 


» * m m 9 m 


m • to® m « 


0® » m 


» * m 


ill m m> «® 





Tonnage. 

31,58i 
19,336 
8,179 






Tonnage. 


Steamers . 

Barks. 

Briga. 

Schooners. 


• m m 


m m • m m 


m m m • a m m m m m m 


m m m • ••••<•• a m m m m m • 




• m • • m m • • • 


m • • • • • • «® • • # • • 


»••**<»** •••••# • * m « » m m m m m m m m at • • * • • «■••• 

• ••!»*«• • m • am *•«■»••• m • m m m m • m m m m m m m m m m m m m m 


m m m 


m m m m m • • • 


m m *» 



Total 


mm • ••*»•• 


• * m m m 


217 


St ners , 
Barks .... 
Brigs.... 
Schooners 


vessels. 

1 

73 

56 

3 


18,985 
98.999 


Tonnage. 

200 
24,432 
14,948 
759 


Total................ 133 40,339 

Total arrivals, American and foreigu, 350. Total tonnage, American and foreign, 

139m 
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1876. 


Steamers 
Barks ..... 

Brigs ...... 

Schooners.. 


Total 


m m • 


,i merle* 
veaaela 

. 157 

l 

10 

. 120 


. 288 


lltoUflEL 

104,712 

400 

2,244 

28,865 


136,241 


Steamers. 
Barks.... 
Brigs .... 
Schooners 


Foreign 

Teasel*, 


# ft • **444* • • • S • • • • 4 • 4 4 • * «t * m • • #••«*»#«» » # * » « «ii» * 41 * * »#•••##*• 

4**0 • • m m m • • » • * • m • m m • 4 • • 4 m m m m m m m m m m m m « • 4 m • m m m m m m m m m m m • 

mm # m * 4 ffll • m m m m m m •44*00 • ••••••••• 4 4 • 4 4 4 ■ • 4 4 4 • •#•*## ••••# 

* 4 4 0 • 4 4 • 4 • 4 « 4 4 * at »«,»»»• «»•••• # * «s» «* @§ # » » «« • • 4 • • * * 4 « • 4 O • « • 



Towage. 




STORKS AT 

MARCH 31. 





ft 

Cotton. 

Spirits of 
turpentine* 

Rosin. 

Tar. 

Crada 

turpentine. 

For the year ending Mareh 31, 1876.... 

For the year ending March 31,1877.... 

Bales. 
84,510 
115,916 

BbU. 

97,197 
97, 409 

BbU. 

540,730 

684,067 

BbU. 
53,010 
11, f 11 

BbU 

M .m 

144,» 



For the year ending March 31,1876.... 

58.103 

84,701 

180,688 

34,770 

7, ill! 

For the year ending March 31,1877.. 

77,838 

87,127 

113,987 

38,478 

4.1X 


Exports, foreign . 


For the year ending 
For the year ending 




391 

8,388 



For the year ending March 31,1876... 

Bn 

104.785 

580,169 

66,324 

7,463 

For the year ending March 31, 1877... 

114,786 


495,087 

71,954 

6,778 


Stocks. 


For Hi e year en d 1 in g II arch 31,181« 
For the year ending March 31,1877 




2, 598 

1,077 

83,889 

a lao 

5.038 

3,728 

4,861 

53, *29 


5,014 


CHAWBBR 00 COMHERCB. 

Wilmington, .V. nfX, April 8,1877. 


Jxo, L. CurrwBLL. 

Juratory. 


























































































APPENDIX O 


ANNUAL REPORT OF MR. 8. T. ABERT, UNITED STATES 
CIVIL ENGINEER, FOR THE FISCAL YEAR ENDING JUNE 
30.1877. 


TATES 







i fiscal year enuiug Jan 
Very respectfully, your 



Brig. Gen. A. A. HUMPHREYS. 

Chief of Engineers, t 







UTT 


• » si • 


IHII 


TIT 


m 







S. T. AberT, 
United States Civil Engineer> 





IMPROVEMENT 



WASHINGTON AND GEORGETOWN HARBORS, DISTRICT 

OF COLUMBIA. 


The operations with the diamond drill, in the harbor of Georgetown, 
were continued until August 15, when the machinery was towed to the 
James River, near Richmond. The balance of the appropriation, being 
too small for the continuation of the improvement, can be expended in 









The diamond drill of the American 
in removing rock. The same mach 
River, below Richmond, and was kii 
Craighil), of the Corps of Engineers. 





ad been used 
loaned to me 



any was used 
>u the James 
Col. Win, P. 


DETAILED DESCRIPTION OF THE WORE, WITH ANALYSIS OF CO 

METHOD OF WORKING. 

The plan t consisted of— 

1. A hoister, which was a scow (65' X 23') with a derrick and hoisting-engine. 

2. A drilling-platform , (16' X 18') supported on four inclined spuds, connected 
the platform by suitable gearing. 

3. Two drilll g-engines, for operating the diamond drill. 

4. A boiler-lighter , with a boiler for supplying steam to the drilling*e ngine, 

5. A 9w%all lighter, for the use ef the divers J and, 

6. A stone-scow, for the removal of the rock. 
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The rock to be removed was first carefully examined, and the loca¬ 
tion, direction, and length of the drill-holes determined upon. Tine drill¬ 
ing-platform was then set at high tide, the spuds being made fast to the 
platform, so that us the tide fell it rested upon them. The drilling* 
engine was then placed in position on the edge of the platform, and 
connected with the boiler on the boiler-lighter by a flexible steam-hose. 
The engine was run at a high rate of speed, but the power was so 
small that any serious obstruction would stop it without injury to the 
diamonds. The rate of drilling was, on an average, 30 inches per hour. 
After the hole was drilled the platform was removed, and the tin cart¬ 
ridges, containing the nitro-glycerine, placed in it by the diver. A 
water-tight exploder of fulminate of mercury having previously been 
roduced, the cartridge was closed by a wooden plug 
covered wire from the exploder passing through the pin 

than some 








The remov 
by means 
ori the see 

when the pieces contain from 1 to 2 yards. The diver can place the 

the rock more easily, and there is, therefore, less delay. 
Masses of over 4 cubic yards, weighiug 30£ tons, have been raised, but 
the strain on the machinery was very great, particularly after the stone 

had left the water. Small pieces were placed on an iron grating by the 
diver, and rafced in this way. This, however, is a slow operation, as 
it is difficult for the diver to move rapidly nnder water. 



This rock was situated in the center of the stream, a. short distance 
below the Aqueduct bridge. Work was commenced on it March 17. A 
drift log, some 35 feet long, and about 2 feet in diameter, was found 
lodged on it. On attempting to set the drilling-platform, it was found 
that the rock was surrounded by very soft mud, into which the spuds 



April 12, when there was a depth of from 17 to 18 feet over the rock at 
low-water, somewhat more thau was found on the mud bottom of the 
river above the rock. Sixty-one feet of holes were drilled, at an average 
rate of 2.4 feet per hour 5 C1.4 cubic yards of rock were removed. The 

average amount of uitro.glycerine per yard of rock was 0.85 pounds, 52J 

pounds being used on the entire rock. This includes that used in “flat 
cartridges”—used for opeuing cracks ami seams 

The following table exhibits the work of the drill in detail: 




APPENDIX G. 


853 


Rock A. — Tabular statement of operations. 


Designation, 



Average rate of drilling per hour = 2.4 feet. 
Average amonnt of nitro-glycerine per yard of rock 

cubic yards of rook removed. 61.4. 


Remarks. 


Commenced March 20. 




35 pounds. 


ROCK B. 


Rock B was situated near the middle of the river, opposite the mill- 
race. A survey was made of it, and its contour is shown on the ac¬ 
companying plan. The least depth over it was 5.7 feet, and its loca¬ 
tion was such as to render it the most dangerous obstruction to navigation 

in the harbor. Its length at the 1.6-foot curve was about 52 feet, and 

the width averaged 28 feet. Work was commenced April 13. The rock 
was found to be granitic, very irregular in its composition, containing 
many masses of pure quartz aud of mica, Ou the top of the rock the 
had been washed out by the actiou of the water, and the hollow 
pockets presented a honey-combed appearance. Frequent natural seams 






fragments, rather 
masses required lor economical 
Work was continued on this rock until June 6, when, owing to the ac¬ 
cumulation of saud and dredging was found necessary, and the 

force was transferred to G-street rock. Application was made for the 
use of the dredge at the navv-yard, which was granted. The dredge 
having been fitted up, work was resumed July 6. When sufficient 
dredging had been done, work was resumed with the drill and hoister, 
and continued until July 29, w hen a depth of 16 feet at low-water was 
attuiued over the whole rock, and operations were discontinued. 

The following table exhibits in detail the work of the drills and the 
result attained. 

23 E 
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Rock B .—Tabular statement of operations. 


Holt* drilled. 


5 


Designation. 
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Romarka. 


Work snspended. 
Work resumed. 




Average rate of drilling per hour, 2.34 feet. 
Average amount of nitro-glycerine per yard of 
Number of cubic yards of rock removed, 317.3. 






ROCK G. 



which had become decayed by long use, gave way, causing a delay of 

a week, and involving a large expenditure for repairs. Work was sus. 

pended July 5, to complete rock B, resumed July 31, and continued 
until August 15. 

The rook was found to be a hard granitic rock of uniform texture* 
breaking easily into masses of the most convenient size. The depth at¬ 
tained liver this rock was 10 feet at low-water. It was intended to 
secure at least 13 feet, but the necessity for the return of the machinery 
to Richmond prevented further work. The following table exhibits the 
result attained; 
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Rock 0.— Tutmlnr rtairment of oprrmliomt. 
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Average rate of drilling per hour, 2.64 feet. 

Average amount of glycerine per cubic yard of rock, 0.5*2 pound*. 

Number of cubic yards of rock removed, 143*3. 

The following table shows the amount of intro-glycerine made each 
month, with the cost of the same: 
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Tb« amount of acid pt-r pound of glycerine is 5.6 pound*, and of glycerine one-teutb 

of this amount, .56 pound*. 

The amount of nitro glycerine used per yard of rock was 0.26 pound. 
The amount used per yard for each rock is exhibited in the following 
table, which also shows tlie length ot hole drilled per yard of rock re¬ 
moved : 
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It appears from this tab 
G, which breaks iti large 
than a much softer rock, I 


le that a firm (but not tough) rock, 
masses, can be more economically 
ike rock B. 


rock, like rot 
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COST OF THE WORK, 


The total amount of rock removed was 522 cubic yards. The detiU 
of the cost are shown in the following table, from which it appears 4ET0 
total cost per cubic yard was 814.36, of which |108 was for the tranJ 
of machinery from Richmond and return, 82.10 for extraordinary rep»" nm "" 
and $10.18 for actual cost of removal. This latter item is made uiw '■ u ™ r 
follows: TKAtCl 
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Total..........1,0^3 0»> 1 .HII9 91 5,313 5# 7,41 


Amount of rock removed 5,22i5 yards. 


FURTHER OPERA TIG NS 


Georgetown Channel. I 

In my last report it was stated that the plan of the Board, subinitU 
to Congress December IT, 1872, for effecting a radical aud comp Id 
improvement of the harbor, might be carried out in parts, so that ea 
part would in itself be an efficient improvement. It was recommend 
that the first part to be improved should be limited to that portion 
the river between G street and Easby’s Point. The total amount of t! 
estimate was $686,000, No appropriation was made, but what has beei 
urged in regard to the importance of the work remains unchanged. 



Digitized by 


Google 


* 

























Finn of 

ETOWN HARBOR 1 ).C. 

rom a survey zuntlp tn 1871 

i u idmr the direefa n i of* 

CRAIGHILL C<irpH U.&A. 

wovlc dotu* in ] 876 in. five r«u*mJ. afrocik 

«r 

uiulrtr d ir direohcEiuf* 

$ .T. ABERT U. S .CkEm|k*. 















































































































APPENDIX O. 


357 


The main ship-channel between the Long Bridge and Analostgii 
Island cannot be passed by the heaviest-draught- coal vessels, which 
land at the coal wharves at Georgetown. The larger part of the trade 
which passes through this channel is made up of Cumberland coal, 
which is shipped to New York, Boston, Philadelphia, and used exten¬ 
sively by steam-vessels and for manufacturing purposes. The annual 
shipments amount to 080,000 tons, all of which pass through the George¬ 
town Channel. For dredging this channel, with a width of 2r»0 feet and 
a depth of 18 feet at low-water, the following estimate is submitted : 

*213,300 cubic yards, at IS cents per yard........... 304 

Contingencies, 10 per cent... .. 3, s39 

42,233 


Washington Channel . 

The Washington Channel of the Potomac, between the Arsenal and 
the south draw’ of the Long Bridge, has become very shoal, so as to 
offer considerable obstruction to vessels attempting to reach the wharves 
of the city. The following table, prepared by Capt. J. II. Johnson, 
shows the condition of the channel duriug the past fifteen years, and 
the improvement made along the city front, and the amount of material 
lauded. 
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In order to make a channel 200 feet wide and 12 feet deep at low 
water below the draw of the Long Bridge, it will be necessary to dredge 
262,000 cubic yards. 


ESTIMATE. 


262,000 cubic yards, at 20 cents per yard.... $52,400 

Contingencies, 10 per cent..... 5,240 

Total... 57,640 


Money statement . 


* 

July 1,1876, amount available.. 441 87 

July 1, 1877, amount expended during fiscal year...... 6,585 25 


July 1,1877, amount available.. *2,856 62 


Amount (estimated) required for completion of existing proj pci ....__ 100,006 00 

Amount that can lie profitably expended in fiscal year ending June 30, W0. 100,000 00 

e 
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G 2. 


IMPROVEMENT OF ACCOTINK CREEK, VIRGINIA. 

No fluids have been available for this improvement, and no work has 
been done. The amount required to complete the work according to 
the original estimate is $14,1110. The appropriation made June 10, 
1872, was 85,000. 

The following extracts from a letter of Mr. P. H. Troth, of Accotink, 
dated June 26, 1877, give the present state of trade: 

The amount of trade from this place has been very light since July 1,1876, owing to 
the channel, which is not of sufficient width and depth. About 3,000 cords of wood 
and 5,000 bushels of grain have been shipped from here since July 1» 1876. * * * 
The present condition of the channel is not very good. About 600 yards of it is20 
feet wide and \\ feet deep at low-water: the balance will average 30 feet wide and 2J 



Accotink is in the collection-district of Alexandria, which is 





G 3 






No appropriation has beeu made for this work since that of March 3, 
1875, which had been expended at the date of the last report. At that 
time the channel through the “lower mud,” which had tilled in,had 

beeu partially redredged. It is very necessary that this work should be 
completed. Owing to its unfinished condition and location, it is exposed 
to further deterioration, and it is estimated that $5,000 will be required 
for its completion. A further appropriation of $5,000 was recommended 
in the last report for the construction of a dike at the bar midway be¬ 
tween tli© railroad bridge and the town of Occoquau, in order to preserve 
the depth of the dredged channel. 

The original estimate for this work was $18,000, but this has been in¬ 
creased lor the reasons stated in previous reports. 

The following appropriations have been made: 
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5,090 barrels of flour, valued at.......... $30,540 00 

13,586 bushels mill offal, valued at....... 2, 140 32 

30,806 pounds sumac, valued at...... ... ...... 361 00 

8,200 cords of wood, valued at....*.......... ................... .......... 28,650 00 

Wharf and bridge piles and lumber, value...... II, 160 00 

4(^000 hogshead hoops, value................ ...--................... 14,500 00 

133,000 barrel hoops, value .............................. ........... 1,350 00 

21,151 cedar posts, value...................................... .......... 3,187 G5 

700 empty barrels, value................. .... ............................ 1W 00 

2,000 dozen eggs................ .......... ....... —......... .... ........ 250 00 


• 9 • 


$30.540 00 
Si 140 3i 
361 00 
28.650 00 
11,160 00 
14,500 00 


92,256 9< 
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The improvement of the navigation through the “lower muil” was 
limited by the funds to the enlargement and deepening of the old chan¬ 
nel. As this channel lies obliquely to the course of the ebb and flow of 
the tide, it does not preserve its depth as well as it would have done if 
it; had been located in the course of the ebb-current*. If the trade of 
the river is deemed of sufficient importance, a new cut should be made 
in conformity to the tidal current, and for this purpose $ 10,000 would 
b© required. 

Money statement. 

July 1, 1876, amount 
July 1, 1877, amount 
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IMPROVEMENT 




VIRGINIA. 

i 


As there have been no funds available for this improvement during 

the year, no work has been done. The last contract was completed in 

September, 1875, a channel having been excavated between the railroad- 
bridge and the “Narrows,” 40 feet wide, and 4 feet deep at low-water. 
The estimate for the entire work as stated in the last report is $20,000. 
The following appropriations have been made: 


inn© 10, 1872, $1,500. 

March 3,1873, $2,000. 

March 3, 1875, $2,000. 

To oomplet© the work $14,500 will 



Thin creek is in the collection-district of Alexandria. The trade is coutiued to occa¬ 
sional shipments of lumber, wood, nud produce iu light draught vessels, no returns oil 
which have been received. 


Money statemen 








At the date of the last annual report the dredging under the contract 
with Messrs. J. H. Teemyer & Co. had not been completed. Operations 
were resumed August 16, 1876, and continued until September 5, when 
the funds were exhausted. The amount of material excavated during 
the period was 5,003 cubic yards, being, as heretofore, a mixture of sand 
and shells. 

A survey of the channel was made upon its completion. 

The channel was found generally in very good condition. That part of 
it through the bar at Hick© ry Point preserves its deptl well, owing to the 
rapid tidal current passing through it, and the absence of cross-currents. 
The velocity is still too great for safe navigation, and further widening 
would improve the channel. The widening of the channel near White 
Point, which was intended to decrease the velocity of the direct and 
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cross currents, which made navigation dangerous, has proved success¬ 
ful, and has accomplished this result. The channel her© has also pre¬ 
served its depth. There is, however, a tendency to the deposit of sand 
on the point, owing to a chauge in the direction of the current The 
channel between White Point and Nomini Bay has a direction across 
that of the tidal current passing to and from Currioman Bay, and it is 
also exposed to the full force of the uorthwest winds which prevail it 
some seasons. The fine sand of which the bottom is largely composed 
is thus swept into the channel. The filling has been to some extent re¬ 
moved each year by dredgiug, so that this action has not yet been suffi¬ 
cient to seriously impair the channel. In order to obviate its effects, 
the channel should be widened further. Owing to the exposed condi¬ 
tion of this work and the causes referred to, the estimate of last year 
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187G. amount available 
1877, amount expended 
Amount (estimated) required 
Amount f hat can be profitably expe 
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thcal year... 

tion of existing project. 

in fiscal year ending June 30, ... 
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IMPROVEMENT OF 

The appropriation of -$10,000 made by tjbe river and harbor act 
approved August 14, 1876, was made available January 22, 1877. Tbe 
proposed was the continuation of the dredging operations at Fred¬ 
ericksburg Bar, and the construction of a dike below the steamboat 
barf. 

The following is an abstract of bids opened March 7, 1877, at 12 



Name and addrem 





◄ 


Tbos. P. Morgan, Wash- ifO 28 
ingtom, D. C. 

Edw'in H. French, Ful- 45 
ton, N. Y. 

G. H. Ferris, Brooklyn, 29| 
N. Y. 

Clinton Stephens, New 32 
York City. 

Win. II. Groat, Washing- 33 
ton, D. C. 

J. H. Fenner, Albany, 48 
N. Y. 


.8 


ci 

© 

H 


1 ' 1877. 

|5, 600 00i?4 90 #1, 715 00*7, 315 00 ^ Apr. 1 

9,000 Oci 5 5o! 1, 925 00 10,925 00 May 1 

II ' 1 

5,950 00 4 75 1,662 50[ 7,612 50; May 15 


6,400 OOi 7 31 2,569 00 
6,600 00 /4 55 1,592 50 


9,600 00 10 


8,969 00, May 1 

I 

8,192 50 May 1 


1877. 
July 1 

Sept 1 

Sept 15 

Dec. 1 


i* 
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£ © 
IP 


m • 


2 Osgoods 


600 1 Osgood. 
400 1 Osgood. 



Ang. 1 500 tot Suitable 
3,000' mach'rj. 
3,M0 00,13,100 00 Apr. 2 1 July 2'............. 


* Conditional open acceptance of bid for dredging. 

Contract awarded to Thomas P. Morgan, of Washington, D. C. 
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Work was commenced April 24, The dike was completed June 12; 
tie dredging is still in progress, and will probably be completed in 
Jnly. The channel is 50 feet wide and 9 feet deep at low-water; the 
material found is entirely sand, and is deposited behind the dikes along 
the river. The freshets bring down a constant supply of sand, and the 
dredging will need to b© continued 'each year to preserve the depth 
required for navigation. For this purpose an appropriation of $7,500 
will be required. At the close of the present work the dikes will all b© 
filled so that for future dredging a new dike must be built, the cost of 
which will be $8,000. The deposit of material in the river at points 
below would be injurious to navigation, and as the lands adjacent to the 
river are used as farms, it could not be deposited ou them, unless laud 
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Contract awarded to Thomas P. Morgan, of Washington, D. C. 
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The work proposed is widening Park’s Gap and its approaches, and 
the excavation of a cut-off near the lock of the Albemarle and Chesa¬ 
peake Canal in order to facilitate the passage of vessels into the lock. 

C.)wing to the increased traffic passing through this river, a more ex¬ 

tended system of improvement than was at first contemplated has been 
found necessary. The depth has been increased from 5to7£ feet,anti the 
navigation much Improved. 

Several small bars have formed below Park’s Gap, for the removal 
of which an appropriation of $5,090 is recommended. 


The original estimate for this improvement was $25,000. 


Appropriations have been 



follows 




♦ 



Year ending September 30, 1870. 

Year ending September 30, 1871. 

Year ending September 30, 187*2. 

Year euding September 30, 1873. 

Year ending September 30, 1874...... 

Year ©tiding September 30, 1875...... 
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The shipments north during the year 1875 included 47,754 bales cot¬ 
ton, 13,217 barrels fish, 11,202 barrels naval stores, 440,907 bushels corn, 
32,019 railroad ties, 46,475 bushels potatoes, 27 milliou feet of lumber, 
31 milliou shingles. * 



July 1, 1870, amount available .. 

Amount appropriated by act approved August 
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$118 02 
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5,118 02 
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IMPROVEMENT OF NORFOLK HARBOR, VIRGINIA. 

Ia the act approved Augnst 14, 1878, an appropriation of $35,000 
was made for the improvement of Ibis* harbor. The work was adver¬ 
tised in the usual manner and the following bids were received and 
opened on June 20 at 12 m.: 


i 



Kune itiicl addrefta. 




Number and kladot 
machine*. 





ing 
City. 

R. Seward, Albany 

3 . Clinton Stephens, 

NY 

4 MorrisF 

N. Y. 

► 

5 Sidney F. She! bourne, 

London, Conn. 

6 j American Dredging 

puny, Philadelphia, Pa. 

7 A. J. Dalton, Norfolk, Ya. 

8 H. E. Cnlpepper, Ports* 

’ month, Va. 

f J". H, Fenuer, Albany, N. Y. 


G.H. Ferris, Baltimore, Md ! 
Austin P. Brown, Washing¬ 
ton, D. C. 


17 




Arg. IB, 1*77 Jan. 1.1P7* 
July 1«, lr77 Feb. Hi, WS I 


( July 15,1877 July 1,1.818 ' 

' July 80,1877 June 30.1878 
0 weeks after In 8 months. 

execution of i 



7 CO ) 

to > a ®r more dipper*. 
800 ) 

800 1 1 large dipper. 


The contract; was awarded to Mr. Sidney F. Shelbourne, of New Loudon, Coim., w 
was informed of the fact on the last day of the fiscal year. 




amount required to complete the work will be less than the original 
estimate. Upon this assumption, $25,000 will be sufficient to complete 
the dredgiug at the mouth of the eastern branch of Elizabeth ltiver 
and to remove any wrecks which are likely to cause objectionable de¬ 
posits. 

In my report of February 15,1875, the changes which had taken place 
in the harbor of Norfolk and its approaches were referred to, and a sur¬ 
vey was recommended to determine the amount of deterioration and to 
obtain data for the establishment of port-warden lines. This work has 
been partly executed by a board of officers appointed at the request of 
the harbor commissioners. The board have recommended the establish¬ 
ment of port-warden lines, and have submitted a general plan for the im¬ 
provement of the harbor and its approaches, so as to give a depth of 
25 feet at low-water as far as the navy-yard. 
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The dredging recommended by the board in the harbor of Norfolk, 
exclusive of the approaches, was as follows : 

Cubic yards. 

1. On the border of Portsmouth Flats......-.................-....... 550,000 

2. At the mouth of the Eastern Branch....... 250,000 

a. Between the mouth of the Southern Branch and Berkeley Flats........... 111,000 

& 

Total..............._............................................ 930,000 

I would state that the second item of the above estimate includes my 
estimate for the improvement of the harbor, made in the report of Feb¬ 
ruary 15, 1875, and the appropriation of August 14,- 1876, was for the 
purpose of executing this work. 

to carry 25 feet from Hampton Roads up to the city 
will be necessary to dredge the channel between the 

a low- 














for the year ending Jane 


public, it seems proper 
the general improvement of 

Norfolk is a port of entry. The receipts of customs ior tne year ending 
1876, were $26,482.90. The business of the city is, however, almost entirely confined 
to exports and domestic shipments of cotton, naval stores, lumber, breadstuff*, Jiici, 

The following statistics of the trade and shipping are giveu, in addi 
tiou to those presented in the report of February 1 * 1 r ‘ * 


1875: 


Foret 




Y 


1873 

1874 

1875 

1876 




'Nil 1 


ililii 


• * • * • » » * »' •> « • * * * «' » « <w m • m m 

• ««" • *. « INI m » * * « » » INN m * NN NNN * NNNI NNN '» 


• • «» » • » » ® » «»> «► * • * • » * » m m 'IN' .. « <NN 0 * l» » » * » «NN 'Nil.- INI INN.. «ft • » * • '.I * 

• m NNN INN NNN NNN « NNN' * NIIN W INN NNN • » INN INI mil . INN INI * NNN Nil' INN INNl INNN * * « W 0> « W • » * «' NNN • » * INN • * » » IN « » * 




• # • * 


a. « m # * 


» « * ... * • «' .NN « * » INN NNN' INN' » » ..NN • ■ • INI INN 'IN. * NNN' INNl Nil » INI INNl INI • 


No. of 

bottoms. 

Toonace. 

71 

30,613 


51,139 

119 

53 .^ 

94 ! 

65.501 

380 . 

, 200,538 


Year. 

Tonnage. 

Crow. 

! No. of 
bottoaa. 

* 

Ji ^ 15 J 1 • •••••••■>■>•• m nh> mm • m » •••»«••• ••••■• m m m m m m * • • • mm • •<■•••• •••■»* •*«••• 

11 #174 

11'U • II « » '»»*»*'« • • w « *••••■» •'»*•»<»»» • m » m • * 

J 0 1 5 • • @> • • • a ®««b«n»*»@ ••••*■ *' * «i» nn * n» mi. * mu » # 

J. 1J (If Cl’ * * <■ mi »« * iijn » *1 * «» »«»»»»«»« *!«' » «««i «»»#»«* m # •••*«* on m » » «l » # NDi «i • « 

1,021.376 

1,119,020 

968,271 

1,101,747 

29,368 
30,506 
25,865 
*8,800 

l f «7S 

1,1® 

\.m 

1,07* 


114,539 

m 

t» 


STATEMENT OF EXPORT VALUES. 

, •••••• •••••• •••••• • • • • • • • • m • • • •••• m m m m m m • m m m w m + m m m m m m m 9 •• • • • • • •••<■• |j| l f f 

1874 m m m m • » % m m m m • • • m m m m m m m <m m m • * «t • « • • • • • m m m m • mm mmmmmmmmmm mmmmmmmmrnm m m m m m 3,906,818 

1.0 J 5 ...... ...... .....<» ..a. ...... .. ...... .... .... .... «•...<■» ....a. . .a.aaa 6,243,93 2 

18 76 a. ..a.....*,.. ...... ........ .... ............. a ... a . a . . . . . 7, 825, H2 

To tal .a.. ...... «.aaa. « a <w a a • ...a.. .... • . • a a • ...... • . . . . a a a . » ...... 19, 243, 13 III 

Money statement 

Amount appropriated by act approved August 14, 1876...,........ ....... $35,000 00 

Jnly 1, 1877, amount expended!, during fiscal year............... ......... 289 15 

July 1, 1877, amount available.................................... ...... 34,710 ® 

Amount (estimated) required for completion of existing project......_ 25,000 W 

Amount that can be profitably expended iu fiscal year emliug June 30, 1879. 25,000 (4 
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G 9 . 

IMPROVEMENT OF NANSEMOND RIVER, VIRGINIA. 

The appropriation of $5,000 for the improvement of this river was 
made available May 1, 1877, and the work duly advertised for contract. 
The following bids were received and opened June 20, 1877, at 12 m : 


! Dredging. Repairing dike, 









Ferris, of Baltimore, 



The work proposed is the widening; of the channel at Suffolk and 
dredging a channel through a bar below Shingle Greek, aud also repair¬ 
ing the old dike at Western Branch Bar. 

The original estimate for improving this river was $30,01)0. 

The following appropriations have been made: 

March 3,1873, $15,000. 

June 23, 1874, $10,000. 

March 3, 1875, $5,000. 

August 14, 1876, $5,000. 



As stated in the last report, $2,000 will be required for the completion 
the work. 






a 


* 


July 1, 1876, amount available....... 

Amount appropriated by act approved August 14, 1876 


• m <■* • • 



m m m m m m 


000 00 


July 1,1877, amount expended during fiscal year.. 


• • •••••« • 


m m m m m •••••• 


July 1,1877, amount available . 


• • • m m m • •••••• • m m m • • • • • 


5,087 59 
347 07 

4,740 52 


Amount (estimated) required for completion of existing project............ 2,000 00 

Amount that can be profitably expended in fiscal year ending Jane 30, 1879. 2,000 00 
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G io. 


IMPROVEMENT OF PAM LICO RIVER, NORTH CAROLINA. 

Tbe improvement proposed in the report of an examination of this 
river dated December 14,1875, consisted in dredging a channel through 
the bar near the town of Washington and at other points iu the river- 
channel, aud in removing,, the pile-obstructions near HilPs Point, about 
6 miles below Washington. For this work an appropriation of $15,000 
was made by the act of August 14, 187G t and became available for the 
same May 1, 1877. 

The work was advertised for contract and the following bids received 
and opened at 12 in. on June 27, 1877 : 

Separate bids were invited for dredgiug and removing piles. 


!■» 






i- 


Name 


MW# 

a 



Mini* 


Q 



ft ! 


George C. Forbea, Baltimore, lid . 
G. R. Ferris, Baltimore, Md....... 

Clements Brown, Norfolk, Va. 

Swindell & Sparrow, Washington, 
Clinton & Stephens, Brooklyn, N. 

J. H. Fenner, Albany. N. Y .. 

Thomas P. Morgan, Washington, D. 
Morris F„ Brain a rd, Albany, N.Y.. 
William Flannery, New York 
IS. Culpepper, Portsmouth, 


• » • * « 


m . . • • 


• «» * « » tm 


!■ m m m m m m . * * mi .is • • » m 

• 9 m » • • w m m » • » « im> • . 

HIS » Ml I|W I® Ml I|g. gg, ggy m< W * » » Mi « is 

. ms m • n * w • » ms m » • 0 • ^ 


... «> ... m is 


$4 70* 



» * w 


25 


3 

4 
1 
3 
2 
2 
1 
3 


00 

00 

flO 

00 

00 

oo 

40* 

75 


Aug. 

Oct. 

Jnly 

Aug. 

July 

Sept. 

Sept. 

J nly 

July 


1,1877 
1,1877 

15.1877 
1, 1*77 

10.1877 
1, 1877 

15. 1877 

15.1877 


Jan. 

July 

Nov. 

Nov. 

Jan. 

Jan. 

April 

Oct 

Nov. 


1.15T8 
I, It* 

15 , i«n 

10,1877 

i, m 

1 , It* 
1 , 


Sept 1,1877 j Feb 1,1KB 


Conditional upon award of 


Contract for dredging awarded to G. H. Ferris, of Baltimore, Md. 

Contract for removing piles awarded to Swindell & Sparrow, Washington, N. C. 

The prices at which this work has been let are much lower than those 
of the original estimate made when much higher ones prevailed. It 
will be practicable to do all the work then contemplated under the pres¬ 
ent appropriation, and no further appropriation will be required. 


. Money statement 




• • m-m.m m mm m»m mm • m m m 

• • • • ••<*• m ••••«*• ■% 







m m m m m m m m m • m m m m m • 


* • • 


• m m 


14,636 04 


G 11 . 

IMPROVEMENT OF ROANOKE RIVER, NORTH CAROLINA. 


At the commencement of the fiscal year the work upon the dike at 
Indian Highland Bar was suspended on account of the sickness of the 
superintendent and his men. The contractor seemed to be unable to 
find a competent man to couduct his operations. 

The driving of the sheet-piling was resumed about July 15, hut 
the work still advanced slowly, sometimes on account of high-water, 
sometimes from breaking of machinery, aud sometimes for the want of 
an engineer aud superintendent. The contractor was urged to seud 



— 
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competent men to conduct the work. He assigned us a reason for not 
doing so the difficulty of inducing anyone to remain in so sickly a 
locality. In the midst of these delays the river rose rapidly when the 
work was m an exposed condition, and all operations were necessarily 
suspended The high-waiter continued from August until December, 
when the work was examined and was found to have been considerably 
damaged. As the funds were Insufficient for the repairs, farther opera¬ 
tions, were suspended. Tins contractor, although he bad been dilatory, 
had been delayed by the illness of his superintendent, and his operations 
had been further obstructed by the sudden floods, which were unusually 
frequent. 

It has been previously stated that one of the obstacles to improving 
the Roanoke is the sudden change in the water-level, and another ob¬ 
stacle, even more formidable, is found in the shifting of the sand bars. 



iome sna 










ao much decayed that they cannot be used an 

Vo build new b«*ts with suitable machinery will cost 
For removing snags there will be required. 




• ■* » 


m min tn 


Total 


• * • m m m 


m » m » * * m m * m » 


• « lit • m m m 


» » • ** » « 


* «i m m m 


$ 2,000 00 
2,000 00 

4,000 OO 


A full accouut of the obstructions and the difficulties of improving 
the river will .be found in my reports for 1875 aud 1876. 

The estimate for the improvement of the entire river is $222,000, of 
which at least $45,000 should be appropriated for the first year if the 
entire work is to be undertaken. This project, however, is left for the 
approval of Congress. 

The following appropriations have been made: 

March 3,1871, $20,000. 

Jane 10. 1872.110,000. 

March 3, 1873, $10,000. 

June 23, 1874, $5,000. 

The nearest collection-district is Eden ton. N. C. 





*#i <®B 4SB <8* <8$ j§ 


• • • • 







m m » m m 


m m m m 


amount avai 


• • m m m • 


m m m m 


m m m m 


m m m m 



Atnoont (estimated) required for completion of existii 
Amount that can be profitably expended in fiscal year e 



• • • ® m m m 



%r m 


222,000 OO 
4,000 00 


U 12. 

IMPROVEMENT OF PERQUIMANS RIVER, NORTH CAROLINA. 

An appropriation of $21,5(1(1 was made August 14,1876, for the re¬ 
moval of stumps, logs, &c., obstructing the channel of this river at 
Hertford, and became available for the work May 1. Suitable snag- 
boats and machinery bad previously been in us© on the ltoanoke River, 
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aiid it was recommended that these be transferred to Perquiman's River 
and that the work be done by hired labor, it being evident that the 
work could be done in this way more cheaply than by contract. Thin 
recommendation having been approved, the snag-boats were repaired at 
Plymouth, where they had been laid up, and tcwred to Perquimao’a 

River in June, 1.877. The work of removing the stumps with the aid 

of giant-powder is now in active progress. It is not probable that any 
further appropriation will be needed for this work. 


Money statement. 

Amount appropriated by act approved August 14, 1876...... $2,500 00 

July 1,1877, amount expended (luring fiscal year... 345 86 




IMPROVEMENT 



G 


FRENCH BROAD RIV 



NORTH CAROLINA. 


An appropriation of $10,000 was made in the act approved August 
14, 1876, for the improvement of this river between Brevard and the 

Buncombe-County line, and became available May 1, 1877. Examina¬ 
tions of the river were made under the direction of Major McFarland, 
Corps of Engineers, in 1874-75, who submitted an approximate estimate 
for the improvement of the river, based upon levels carefully deduced 
from railroad surveys. By this examination the project of improving 
the river by means of lateral dams, dredging, and excavation, so as to 
give 30 inches over the bars at low-water, was found to lie impracti- 



No instrumental survey of the river had ever been made or maps pre¬ 
pared, without which a definite project and estimate for its improvement 
could not be submitted, or even the practicability of such improvement 
determined upon. Arrangements have been made for this survey, and 
it will be begun in July. The appropriation provides for the improve 
meat of the upper section of the river, making no provision 





Amount appropriated by act approved 



amount available . 



9 m m 


mm •<■>••• m 


• • • • 




m m m m m 


• m 


• • • 


m m m 


$10,000 00 
10.000 00 
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CHARLESTON HARBOR, SOUTH CAROLINA. 

During the fiscal year ending Jane 30,1877, the work in Charleston 
Harbor was confined to the lowering of the channel end of the Bowman 
jetty to mean low-water on the outer portion and to 2 feet above that 
level on a portion adjacent thereto. A little dredging was done in the 

The following communication from Cant. J.ames C. 

in sufficient 











work for 
year 

The operations for the past year have been confined to the improvement of Beach 
Channel entrance to this harbor. In October, the dredging-steamer Henry Burden 
having been transferred to this channel, the dredging was commenced. After the re¬ 
moval of 680 cubic yards of material this was suspended, as the shoaling that had 
taken place near the western entrance to the channel had been so great that there 
was not sufficient water for the steamer to work in. At this time there was bat 10.5 
feet through this portion at high-water, or 5.1 feet at mean low-water. 

Shortly after this it was determined to lower 135 feet of the Bowman jetty to low- 
water. This work was commenced in October, 1876, and was completed in January. 
Soundings taken after its completion gave 13.5 feet as the least depth in the channel. 

Daring this work the prevailing winds were westerly. This result was so favorable 
that it was thought best to extend this lowering over an additional distance of 50 feet. 
At the completion of this, soundings gave, as the least depth, 12.5 feet, or a shoaling 
of 1 foot in depth. The prevailing winds during this portion of the work: were east¬ 
erly. Notwithstanding this, it was decided to continue the lowering, aud it has been 
done up to the present time. In all, 185 feet have been lowered to low-water and 205 
feet to 2 feet above low-water. In doing this 4,800 cubic yards of stone have been 
removed. 


24 E 
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During the lowering of the latter portion the prevailing winds have been easterly 
until within the last ten. days, siuce which time they have been westerly. Soundings 
taken during the progress of lowering this portion gave no improvement in, depth be¬ 
fore the commencement of the westerly winds. On Jane 25, soundings w ore again 
taken. These last show decided improvement, 14 feet being the least water found in 
any of the lines upon which soundings were taken. 

From the above it will be seen that the whole of the improvement has taken place 
during the prevalence of the westerly winds. The direction of Beach Channel is nearly 
east and west, and the natural effect of these winds, especially those from the south¬ 
west, is to drive more water through Beach Channel on the ebb-tide as the jetty is 
lowered. It is dne to this, in my opinion, that the greater depth has been obtained. 
The ebb-current from the Hog Island Channel and the basin in the rear ofSullivaris 
Island passes along the western end of the latter island, and following the trend of 
the shore Hows along the south side of the island until it meets the Bowman jetty, 
which, while it was at its former height, deflected the greater portion through the 
Swash Channel. Since the lowering ofthe jetty a larger proportion of it escapes over 
the jetty and through the Beach channel, a still greater proportion being driven 
through it during the westerly winds. This is made still clearer when it is considered 
that the depth gained during the lowering of the first 135 feet was assisted by the 
westerly winds, and th^t dmring the lowering of the remaining 255 feet whUe the 


westerly winds, and th^t 
easterly winds were prevai' 



only no increase 





M1 0T>1 


ra til re 4 i u« r 


rr 


111 


TTil 


• ■! 




crease of 1.5 feet in depth. 

1 believe, therefore, that as the work of lowering progresses it tends rather to so 
equalization of the volumes of water passing through this channel on the ebb and 
flood tides, and that it is this effect that gives the increased depth in this channel. 
Very respectfully, your obedient servant, 

James C. Post, 

Captain of Engineers. 

Lieut. Col. O. A. Gillmore. 




It was thought best to postpone the resumption of dredgingin Beach 
Channel until the beneficial effects produced upon the regimen of the 
channel by lowering the Bowman jetty had reached a maximum, and 
had been carefully observed and studied. The work upon the jetty has 
been necessarily slow, for the reason that but few men can work there 
to advantage, and only about three to four hours per day on an average, 
under the most favorable circumstances, so that useful results are greatly 
retarded. 

The money expended upon the jetty during the last fiscal year was 
not intended for that purpose when the estimate was submitted. It 
was originally contemplated to expend the entire sum in dredging in 


end of the jetty, by which the sectional area of the water-way and the 
volume of fiow have been increased, has had the desired effect, and it 
is hoped that the balance on hand will suffice for such dredging as may 
be deemed necessary. 

The work upou the jetty has been suspended in order to ascertain to 
what extent results of a permanently beneficial character have been 
secured. 

To provide for such additional work upon the jetty as shall be found 

to be necessary.either in shortening or in still further lowering it—a 

small appropriation of $5,000 is recommended. 

The original project for the improvement of the Ship Channel in 
Charleston Harbor, submitted May 13,1871, estimated the total cost at; 
$73,700 to $75,700. It contemplated the removal of nine wrecks, or 
parts of wrecks, in different parts of the harbor, and the removal of 
125 linear feet from the outer end of Bowman iettv. It has been found 
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that the amount of stone 'necessary to be removed from the jetty hm 
exceeded that provided for in the original estimate by several thousand 
yards, The width of the jetty at the bottom was concealed by the sand 
which covered it to a considerable depth, and its real extent conld not 
be ascertained, although carefully examiued by submarine divers. It 
was found to have spread out by undermining and settlement greatly 
beyond its dimensions as first designed. 

A table of commercial statistics of the port and showing the amount 
of revenue collected in each of the past four years, furnished by the 
collector at Charleston, is appended hereunto. 

The amounts and dates of all former appropriations for this work are * 
as follows: 




August 14, 
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m m m m 

• • • • m m m m 

*»••••• mm 

• hd • m m> m m m 


m m m as m m m m m 

m «»»*« m m m m 

• • • m m m m m m 
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amount there had been expended up to the c 
(including outstanding liabilities) $88,637.93. 





Money statement . 

July t, 1876, amount available... 

Amount appropriated by act approved August 14,187 



July 1, 1877, amount expended daring fiscal year .............. 3,040 09 

July 1,1877, outstanding liabilities............................ 1,306 64 




Amount (^timated) required for completion of existing project.. 11,000 00 

Amonnt that can be profitably expended in fiscal year endiug June 30,1879. 5,000 00 













vessels 



custom-house, port of Charleston , South Carolina, from 


VESSELS ENTERED* 


05 


to 


• a • • a * 


• • w • 


Year. 


Coastwise. 

Number of 
vessels.* 

Tonnage. 

Crew. 

463 

349,602 

10,245 

510 

372, 378 

11,467 

504 

382,018 

11,649 

471 

340, 439 

10,113 


Coastwise. 


Tonna * e - 


• « • * 


400 

409 

461 

431 


290 950 
318,619 
328,266 
278,744 


American vessels from foreign ports. Foreign vessels from foreign 


Nnnaber of 
vessels. 

57 

• 45 

38 

44 


Tonnage. Crew. 


Number of t-, 
vessels. To du age. 


13,067 
11, 484 
13,144 
11,898 


VESSELS CLEARED. 


414 

355 

326 

335 


80 

174 

198 

224 


34,973 
77, 940 
88,879 
101,272 


1,015 
2,198 
2,404 
2,768 


American vessels for foreign ports, i Foreign vessels for foreign ports. 


Crew. ^vessels° f TonDa S°- Crew. 


9,189 
10, 148 
10,830 
9,095 


56 
52 

57 
60 


17.678 
18,236 

24.679 
23,598 


481 

473 

555 

546 


Number of 

vessels. Tonna * e * 


COO 

729 

740 

739 


453, GOO 


Total. 


97 

192 

211 

230 


O- “r„ 0f Tonnage. 


47,822 
84 , 205 
94, 595 
103,276 


1,250 

2,335 

2,527 

2,812 


553 

653 

729 

721 


356, 450 
421,060 
447, 540 
405,618 


Crew. 


10,920 

12,956 


W 


O 

w 

HI 
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IMPROVING SAVANNAH RIVER AND HARBOR, GEORGIA. 

The work that has been accomplished during the past fiscal year, 
toward the improvement of the river and harbor of Savannah, is re¬ 
ported by Capt. James C. Post, United States Corps of Engineers, 
assistant on the work, under date Juue 30, 1877, as follows: 

The following are the places at which operations have been conducted during the 
past rear: 

1. The Cross Tides Dam. 

2. The channel between King's and Hutchinson’s Islands. 

3. The new channel at “ The Wrecks.” 

4. The shoal 




the displaced mate< 

rial had been removed and a sufficient amount of sheet-piling had been driven to 
properly secure the southern extremity of the dam with the shore, work was suspended 
until further consideration could be given to the modification of the present plan of 
construction, which modification is now deemed necessary. A detailed report of this 
work is inclosed herewith. 

To farther aid the ebb-flow into Front River, and also to relieve the pressure upon 
the dam during its construction, the water-way between King’s and Hutchinson’s 
Islands has been increased to 60 feet in width anct 9 feet in depth at low-water, by the 
removal of 25,047 cubic yards of material. This was done under a contract made with 
the city of Savannah, whose proposal to remove with their dfedge 50,000 cubic yards 
for 24 cents per cubic yard, was accepted March 24, 1877. 

At the new channel at “ The Wrecks *’115,189 cubic yards of material have been 
removed, and one crib taken out from its south side, 57,501 cubic yards of this mate¬ 
rial have been removed by the United States dredging-steamer Henry Burden, 2,713 
yards by the city of Savannah, and, under a contract for the removal of 100,000 
yards, 54,975 cubic yards by the American Dredging Company. 

One cut 5,879 feet in len, th, 24 feet wide, and 15 feet deep, mean low-water, has been 
through the entire length of this shoal. The flowing in from the sides has 
reduced this depth to 12 feet mean low-water, while at the same time its width has 
been increased to 60 feet by this flowing in, together with the scour of the increased 
current. A second cut of the same dimensions as the first is now being made by the 
American Dredging Company. They have opened it to a distance of 2,879 feet froi 
western end of the shoal. A third cut is also 

have progressed 451 feet, 
il-way through this shoal 250 feet wide 
curves. Under the existing contracts with the American Dredg 
of Savannah it is expected that a channel 120 feet wide 
-water, will be obtained by the commencement of the cotton 
increase of the shoal southwest of Oyster Bed 
the consequent rfarrowing of the 
On May 2 the dred 


Fort Pulaski, 
necessary at this 

iging-steainer Henry Barden commenced work upon this 
shoal and removed 12,012 cubic yards. By this removal the channel at the northwest 
end of the shoal was increased 400 feet in width at the 13-foot curves. Owing to the 
presence of a wreck or some sunken obstruction, probably a portion of one of the 
wrecks mentioned in the annnal report of 1874 as removed, and which several times 
foaled the drag of the dredge, the channel was not increased in width between these 
curves at the southeast end of the shoal. Over this portion the water-way was deep¬ 
ened about 1 foot, which depth seems to be about on a level with the top of the wreck. 
After the removal of this wreck it is estimated that the channel between the 13-foot 
curve* can be increased 150 feet in width by the removal of 2,400 cubic yards. It is 
doe, undoubtedly, to this wreck that the shoal has been increasing. 

The shoaling of the channel northeast of Fort Pulaski, as mentioned in the last 
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ard» have been removed and the channel is deepened to 12f feet. This shoaling is 
lieved to have been caused by th© contraction of th© chanuel-way southeast of 
Oyster Bed light. 
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The other channels whicn nave Deen areugea anring previous meal years were 
sounded out during the present month with the following results, viz: At Garden Bank 
considerable shoaling has taken place in the channel. It is now 120 feet wide and 13 
feet deep, mean low-water, at its narrowest part. The upper or western end of this 
shoal has, for a distance of 150 feet, been reduced materially. This is probably fine to 
the opening of the new “Wrecks” channel, which allows sn easier exit for the ebb- 
current passing down Front River. The wearing away of this shoal will probably be 
increased, now that an enlarged channel-way has been opened between King’s and 
Hatchinson’s Islands. 

At the head of Elba Island, the lower half of the dredged channel has deepened. 

The upper half, especially at its junction with the south channel, has shoaled until now 
there is but 11$ feet mean low-water through it. 

Abreast of Elba Island tb© greater portion of the channel has deepened, but near the 
lower end it has shoaled for a distance of 200 feet to 11$ feet mean low-water. 

Opposite the lower end of Elba Island, the channel has shoaled to 10 feet mean low 
water for a depth of 400 feet. The other channel, where dredging is contemplated io 
the approved project, but has not yet been done, viz, opposite the upper end of Long 
Island, was also sounded. This channel, mentioned in the report for the fiscal year 
lh74 as having been deepened by scour, is now of the same depth as given on the Coast 
Survey chart of 1BG7, viz, 12$ feet. 


ieh have been d 
©sent month with 
taken place in tl 


The injury to the dam, 
the Chief of Engineers K 




to by Captain Post, was i 
77, in the following letter: 


New York, May 14,1? 

General : I have the honor to transmit herewith a letter from my assistant, ( 
James C. Post, Corps of Engineers, dated Savannah, Ga., April 24, 1877, reporting 
ous damage to the temporary dam now in process of construction at the Cross-T 



oub damage to tne temporary dam now in process oi construction at tne uross-i mes, 
by drift-wood brought down by a heavy freshet, which occurred on and after April 20. 

It appears from the report that the work first gave way in that portion which was 
begun prior to the suspension of operations on May 13,1876, under an injunction from 
the United States Supreme Court. When work was resumed early last winter, it was 
found that some of the panels bad been cut under and others carried away or brokeo, 
but it was thought that the strength of the piling was not seriously impaired, although 
they had been more or less shaken and otherwise disturbed in consequence of the weak 
and unprotected condition in which the work had been left through several months. 

The recent damage is of such a character, and has left the portion which stands, 
although apparently uninjured, in such a state of possible weakness, that I do not deem 
it prudent to finish the dam at present in accordance with the original design. It is, 
moreover, very desirable, when the dam is being finished, and an increased flow is 
thereby secured in Front River, that funds should be available for widening at once the 
contracted water-way at Kinzey’s Point, opposite the upper end of Savannah City, 6oas 
to prevent any possible damage to the city wharves. 

The necessity for continuing the dredging in the new channel at the “Wrecks,” in 
order to provide a practicable ship-channel there at the earliest moment, as the old 
“Wrecks” Channel is gradually filling up, has rendered it impossible to use any of the 
existing appropriation for work on Kinzey’s Point. 

I have, therefore, thought it best, all things considered, to direct a suspension of work 
on the dam until more money is appropriated. 


Very respectfully, your obedient 


Brig. Gen. A. A. Humphreys, 

Chief of Engineers. 


Q. A. Giixmork, 

of Engineers , Brt. Moj Gen. f €. S. A. 


LETTER OF CAPTAIN 


General: I have to report 
been destroyed by the freshet 
20th instant. At the G2d pi 
water, and deepened to 22 fe< 
inches below the cross-braces 
Apparently the dam first j 
eluded ones being those drive 
past year. Mr. Danbeuey rej 
bottom, but as he did not stf 




ed that all piles 
the soundings at 


C. POST, CORPS OF ENGINEERS. 


Savannah, Ga., April 24,1877 

pile outward the Cross-Tides Dam l 
the Savannah River since Friday,! 
\ feet 8 inches deep at extreme lo 
This extreme low-water was 4 fee 


62d and 72d piles, al 
ade with Mr. SymoDs 
e driven from 12 to V, 
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have no means of knowing how far they were still in the bottom when the work was 
resinned this year. These (piles, however, I examined thoroughly when Mr. Brown be¬ 
gan, and they appeared to tie strong and firm. The shatters between them had been 
driven by Mr. Brown to a depth of from 4 feet to feet. 

For the past ten days, owing to the great rain-fall in th© country drained by the 
Savannah early in the month, the water has been very high, and at its lowest stages 
falling only to the bottom of the cross-braces, and at its highest rising 4 feet 6 inches 
nbove them. On Thursday, the 19th instant, the water began to show considerable 
diminution in height, as though the freshet was abating, and up to this time the dam 
had not been apparently damaged. The next day another rise began, and with this 
ciime great quantities of drift material, and it is due to this latter entirely, in my opin¬ 
ion, that the dam was affected. Two men were engaged all day Saturday and Sunday, 
and Sunday night as well, in endeavoring to keep the dam free from this accumulation, 
which consisted of branches and tranks of trees, reeds, cane-brakes, and water-logged 
sticks and stumps, bat the current was so strong and the accnmnl&tion bo rapid, that 
it was found impossible to keep it clear; and in some places the openings between the 
piles were closed entirely from nearly the river bottom to above the cross-braces, the 
only escape for the water being on either side of the accumulation or under it. The 

3 miles an hour 
water of 195 

Computing 

sure is increased to 231 pounds per 
pressure. I believe the dam would 




material caused 
hioh the dam 

stated 


pressure 






remained intact had it not been for the 

static pressure exerted by the water in endeavoring to escape underneath the aecumu 
lation of drift, which drew the piles out of the river bottom and raised the whole struc¬ 
ture, from the point mentioned outward, or a distance of 150 feet, from 1 foot to 3 feet, 
the depth at the same time being increased by the undercut of the current. At pres¬ 
ent, as the water is still very high and the current swift, I am unable to state the 
amount of damage done, if any, to the remaining portion of the dam. 1 have directed 
an examination to he made as soon as the water will permit it, when II will forward an 
additional report. 

Very respectfully, your obedient servant, 

Jas. C. Post, 
Captain of Engineers. 






of Engineers, U . S '. A. 

A detailed report of the dam will be submitted as soon as a project for 
its modification has been prepared. 

Although such high freshets, accompanied by large bodies of drift¬ 
wood, as caused the injury to the temporary work of the dam above re¬ 
ferred to, are not of frequent occurrence on the Savannah River, it is 
believed that prudence requires some modification of the origiual design 
of the ilam. Whether additional strength shall be given to it to a degree 
will enable it to withstand any un usually great pressure to which 

ihets, or 







quite sufficient 

indicated, it is believed to be inexpedient 
the funds are provided for enlarging the water-way below 
Tides, and especially at Kinzey’s Point, so as to afford a free passage 
for the increased volume of water which the dam is expected to divert 
into Front River. 


WORK RECOMMENDED FOR NEXT FISCAL YEAR 



is proposed during the next fiscal year, in case of an appropriation 
being made, to continue the improvement of Savannah River, as indi¬ 
cated below. 

1. To complete the dam. at Cross-Tides. 

2. To remove 150 to 200 feet from the outer end of the old King’s 
Island jetty. 
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3. To increase tie sectional area of the water way in Front River, 
below the Cross-Tides, so as to provide a free flow of the enlarged 
volume of water which is expected to result from the completion of the 
clam. The points at which enlargement will be necessary are Kinzey's 
Point, opposite the city, and perhaps also the shallow channel between 
Marsh and Hutchinson’s Islands* 

4. To continue the dredging in the new channel at the u wrecks” to i 
mean low-water depth of 14£ feet and to a suitable width. 

5. To remove the wreck or portion of wreck opposite the Oyster Bed 
light, and do such dredging as may be fonnd necessary or desirable at 
that point. 

6. To restore the depth of 14$ feet originally obtained in the channel 
northeast of Fort Pulaski, should it be found that no scour is induced 



This work of improvement is located in the custom-district of Savannah. 

A table of commercial statistics furnished by the collector of the port, showini 
number ? tonnage, and crews of vessels engaged in the foreign and coastwise 
the value of exports, and the amount of import duties collected in each of th< 

1873 to 1876, inclusive, is appended hereunto. 

The estimated cost of the contemplated improvements of the Savannah River, sub¬ 
mitted August 28,1873, not including the cost of the necessary bulkheads along the 
amended water-way and jetties, and bulkheads elsewhere, is $481,320. 


The amounts and dates of 
of the present project are as follows: 



By act approved June 23,1874 .... 
By act approved March 3, 1875.... 
By act approved August 14, 1876.. 


m • m 


m «ii m 
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, $50,000 00 
. 70,000 00 

00 


Total 






» m 



this amount there had been expended op to the close 
fiscal year (including outstanding liabilities) $154,147.85. 


182, 

of the last 


oney 
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Amount (estimated) required for completion of existing project..... 299,320 

that can b© protitably expended in fiscal year ending June 30,1879. 150,000 
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Entrant** and clearances of vessel* at the custom-house, port of Savannah, Ga. t front 1873 to 1870, incluniw. 

* 

VESSELS ENTERED. 


• 

Tear. 

Coastwise. 

American vessels from foreign ports. 

Foreign vessels from foreign portB. 

Total. 

Number of 
vessels. 

Tonnage. 

• 

Crow. 

Number of 
vessels. 

Tonnage. 

Crew. 

N umber of 
vessels. 

Tonnage. 

Crew. 

Number of 
vessels. 

Ton n ago. 

Crow. 

1873. 

463 1 

381,595 

11,934 

34 

16,140 

383 

213 

119,316 

2,999 

710 

537,056 

15,310 

1874 ... 

418 

354,700 

10,048 

66 

41,030 

847 

284 

18 -2, 517 

4,232 

768 

578,247 

15,127 

1*75 .... 

370 

310,877 

10,10*2 

67 

39, ‘298 

781 

222 

145, 748 

3,21 Kj 

659 

495,923 

14, 173 

1876 ... 

365 . 

3*20,015 

10,348 

58 

40,83*2 

987 

i 

260 

1G9, 649 

3,865 

673 

529,495 

. 

14,200 


VESSELS CLEARED. 


Year. 

Coastwise. 

• 

American vessels for foreign ports. 

Foreign vessels for foreign ports. 

Total. 

Number of 
vessels. 

Tonnage. 

Crew. 

Number of 
vessels. 

Tonnage. 

Crew. 

Number of 
vessels. 

Tonnago. 

Crew. 

Nnmberof 

vessels. 

Tonnage. 

Crow. 

1873... 

466 

mm 

13,749 

65 

30,102 

689 

2*24 

129,164 

3,194 

755 

554,316 

17,642 

1874. 

480 

407,295 

12,748 

71 


822 

229 

145, 038 

3,437 

780 

593,720 

17,007 

1875. 

319 

284,831 

9,376 

72 


804 

195 

128, 086 

2,9*24 

586 

452,228 

13,104 

1876. 

410 

361, 999 

11,222 

8J 

49,483 

1,163 

185 

119, 699 

2, 827 

675 

531,181 

15, 312 


Note.—V ery fow vessels under enrollment, except steamers, enter or olear coastwise upon arrival or departure at or from this port. 



Year. 

Value of exports. 

1 

Valuo of imports. 

Import duties 
colloctod. 

1873. 

$32, 675,500 00 
30,213, 476 00 
28, 949, 886 00 
2*2, 681, 753 00 


$160,011 77 
110,492 74 
61,625 44 
58,163 36 

1k74 . ; . 


1875. 


1876.. 
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H 3- 

INSIDE PASSAGE BETWEEN THE SAINT JOHN’S RIVER AND FERNANDINA, 

FLORIDA. 

No work was done upon this passage daring the past fiscal year, as no 
appropriation had been made for it by Congress. 

The channel, 40 feet wide and 4 feet deep, which during the previous 
fiscal year was opened by dredging through, the shoals which obstructed 
the passage, at an expense of $7,372.40, was recently examined (on the 
14th of June) by Capt. James C. Post, United States Corps of Engineers, 
assistant on the work, so far as it was practicable to do so in passing 
through on a steamer. 

The following is his report thereon : 

Savannah, Ga., June 22,1877. 


vu ® 











ie 14, 1877, while psss- 
which was established 


in June, 1876, after the completion of the dredging at the several places reported in 
the annual report for the fiscal year ending June 30, 1876. 

Proceeding from Fernandina toward the south, through the Amelia River, the width 
aud depth of the channel is ample for the navigation of vessels of moderate draught as 
tar as the second reach before entering Kingsley’s Cut. Through this latter, for » dis¬ 
tance of 100 yards, there is but 4 feet at low-water; the width, however, is sufficient. 
Passing on to Kingsley’s Cut and through it, between the piers of the Florida Railroad 
draw-bridge, which are only about 50 feet apart, there is sufficient water until the 
southern end of the cut is reached; here, for a distance of 100 yards, the channel is 
but 50 feet wide and 4 feet deep at low-water. Beyond this cut, in passing through 
the dividing basin of the Amelia River, for a distance of 200 feet, th© channel at low- 
water, though sufficient in depth, is but 35 feet wide. Again, just to th© south of this 
narrow portion, for a distance of 150 feet, th© channel, which is sufficiently wide, is but 
4 feet deep at low-water. From these divides, through South Amelia River to Nassau 
Sound, and from thence to Gunnison’s Cut, Sawpit Creek, the channel is ample in 
width and depth. 

Through Gunnison’s Cut, where a channel 75 feet wide and 5 feet deep at low-water 
was dredged during the last fiscal year, there is now a channel-way at low-water of 
only 25 feet in width and feet 1° depth. At this place the material dredged con¬ 
sisted of soft mud and sand, which, when removed, was placed on the side of the cut, 
the balance on hand for this work not beiug sufficient to permit its removal to a point 
where it would not partially flow back again into th© channel. Anticipating this flow¬ 
ing in, the increased dimensions were given to the dredged channel at this point, hop¬ 
ing thereby to gain a channel of some degree of permanence 40 feet wide and 4 feet 
deep at low-water. All of the steamers, however, that; navigate this channel have side- 
wheels, which strike upon its sides as they pass through it and beat the material back 
again into the channel. It is largely due to this effect that this channel-way has he- 



Before the expenditure in dredging, made last year, this inside passage was practi¬ 
cally unnavigahle. As soon, however, as these slight improvements were made a 
weekly freight-line of light-draught steamers commenced their regular trips through 
it, from Fernandina to the Saint John’s River, and have continued up to the present 
time; the freights of each month, I am informed, being greater than the preceding 
ones. During the past winter months a second weekly line was established, and there 
is every reason to believe that the majority of the commerce for the Saint John’s River 
would follow this lead if this channel was properly opened, and thus avoid the bar at 
the mouth of the river. 


The importance of opening a suitable channel-way through from Fernandina to the 
Saint John’s River being thus demonstrated, I would respectfully suggest that an ap¬ 
propriation be requested for this work for the fiscal year endiug June 30,1879. 

Very respectfully, your obedient servant, 

James C. Post, 

Captain of Engineer*. 



Lieut. Col. Q. A. Gilt.moke, 

Corps of Engineers t V. S . A 
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An appropriation for the enlargement of this passage is respectfully 
recommended. 

This improvement is located partly in the customs-district and port of Fernandin 
and partly in that of Jacksonville. Such statistics of'the commerce of these ports as 
I have been able to obtain are appended hereto in table® A and B. 

The estimated cost of completing the improvement, as detailed in my report for the 
fiscal year ending June 30, 1875, was $160,000 to $370,000. 

The amount expended since the adoption of the present project was $7,372,40, 

No appropriation was made for the fiscal year ending June 30, 1878. 

Amount that can be profitably expended in the fiscal year ending June 30, 1879, 




Entrances and clearances of vessels at the custom-house, port of Fmtandina, Fla., in the year 




VBS8RL8 ENTERED. 


Year. 


1875. 

1876. 


Year. 


1875 

1876 


212 

220 


117,363 
Ml, 335 


American vessel* from foreign ports. Foreign vessels from foreign porta. 


Crew. N “^a 0f Tonnage. Crew. "i™' Tonnage. 


vessels. 


4,172 
4, 749 


47 

25 


11,818 

6,033 


359 

179 


12 

28 


4,034 
9,232 


1 ID 
269 


VBS8ELS CLEARED. 


CoiiMwIimb. 

American vessels for foreign ports. 

Foreign vessels for foreign ports. 

Number of 
vessels. 

Tonnage. 

Crew. 

N umber of 
vessels. 

Tonnage. 

Crew. 

Number of 
vessels. 

Tonnage. 

i 

Crew. 

229 

121,028 

4,303 

31 

8,240 

228 

15 

3, 543 

160 

244 

150,154 

5,058 

21 

6,038 

155 

26 

9,002 

271 


271 

273 


Number of 
vessels. 


275 

291 



133,215 
156,620 


Total. 


132, 811 
165,194 


4,650 
5.197 


Tonnage. Crew, 


4, 691 
5,484 


►d 


H 

o 

*1 

H 

w 

K3 


O 

*1 


Value of exports. 1 Value of imports Im P or * ^ ntie6 


... 


collected. 
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Entrances and clearances of vessels at the custom-house, port of Jacksonville, Fla., from 1870 

to 1874, inclusive. 

VESSELS ENTERED. 


1 

Year. j 

♦ 

Coastwise. 

! 

From foreign port.®. 

Total. 

Value of 
imports. 

Number of 
vessels. 

Tonnage. 

Number of 
vessels. 

Tonnage. 

Number of 
vessels. 

Tonnage. 

H wT® •••••• m m m m « » m m • J 

356 

132,673 

13 

(?) 

369 

(?) 

»X, <64 

1371 * 

404 

114, 928 

13 

2,156.86 

417 

117,084. 86 

728 

1j?T^ ■•••••••• •••••• 

415 

131,240 

15 

1, 563. 78 

430 

132, 803. 78 

3,653 

1 v73 m m m m m m m •<■»<•« m m mm J 

463 

146,046 

33 

3,980.21 

496 

150, 026. 21 

1,947 

"H m • 

I 

414 

166,092 

30 

4,946. 59 

444 

171,03a 59 

3,394 



mo 

mi 

lint 

1873 

1871 


• • » m m m « m • » m » «» m » 

• • • » • » » * « » * * • m • 

«»■ » • « ffl> « mu' * • m • » <m m • 

• • m m uou » * m m m m «» m » » 

• » « • » m m « « * * m m m> 


379 

394 

446 

484 

430 


139,231 
114,596 
153,993 
156,807 
174,983 



4. 816. 94 
4,956. 45 
3,098. 23 
8.667.60 
7,137. 07 



144,047.94 
119,552.45 
157, 091.23 
165, 474.60 
182,120.07 


81,511,777 
1,395,675 
1,606, 389 
1,978,106 

I 1, 990, 886 

II * 


H 4 


» 


» 


SAINT AUGUSTINE CREEK, 



GEORGIA. 



This river constitutes the inside passage between the Savannah River 
and Warsaw Sound, and is used by the small steamers plying between 
Savannah and Brunswick. Darien. Fernandina, and the Saint John’s 
Rivpr. 

only improvement that is recommended, or that is deemed nec¬ 
essary, consists in the removal of a heavy-timber dry-dock sunk there 
daring the civil war. It now lies directly in the channel, in 20 to 25 
feet of water, and constitutes a very dangerous obstruction. A number 
of casualties of greater or less importance have already been caused by 

length is 225 feet, depth 25 feet, and breadth 65 feet; its thick¬ 
ness on the bottom being 3 feet, and on the sides 








« 5- 

OPERATIONS OF THE UNITED STATES DREDGING-STEAMER HENRY BURDEN. 

NUMBER OF CUBIC YARDS DREDGED. 

On tine Savannah River: 

Cubic yards. 


In the new channel at “ The Wrecks ”.. 57,417 

In the channel opposite Oyster-Bed Light .................................. 1*2,012 

In the channel northeast of Fort Palauki................................... 6,395 


* Total, on the Savannah River........................................ 75,624 

Number of cubic yards dredged in Beach Channel, Charleston Harbor....... 680 


Total dredged daring the year.............. 76,504 
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EXPENDITURES FOR THE FISCAL YEAR. 


For payment 
For fuel 


of master and crew 


For supplies, (oils, paint, st&llow, waste, rope, &c.)............ 

For repairing and renewing machinery, &c.» of steamer.. 

For repairing and renewing machinery of pumping appliances 


Total for the year. 


• m m m 


mmmm mm mm 


• m • m m m m m m m m m • • m am m m 


m m m m m • 


88,702 49 
3, m 7? 

570 02 
465 54 
243 71 

13,009 13 


appropriation 


For improvement of Savannah Harbor and River, Georgia 
For improvement of harbor at Charleston, S. C - -.......... 


mm • m • • m m m m •• 


mm m m m 


ill, 448 38 
1,560 75 


These 

sistence 




uperintendence, wages and sub* 
ssary repairs to keep vessel and 

• * « *•#*!« t 







The 

The 

The 







of material dredged in any one day was... 
of material dredged in any one week was. 
of material dredged in any one month was 


Average cost per cnbic yard in eight months' work on Savannah River- 
Average cost per cnbic yard in two months' work in Charleston Harbor 
Average cost per cnbic yard during the year..— 




m> m in iiiii 1 • 


Had it not been for the special causes which made the dredging in 

Beach Channel very costly, the average cost per cubic yard during the 
year would not have exceeded cents. The average cost per cubic 
yard during the previous fiscal year was 21^ cents. 

The appropriation for the Savannah Biver improvement having been 
exhausted, work was suspended July 12, and not resumed until Sep¬ 
tember 12. After working three days it was found necessary to agnin 
suspend, owing to the prevalence of yellow fever in Savannah and 
vicinity, and the steamer was taken to Charleston Harbor, where‘an 
effort was made to deepen the Beach Channel. On account of the in¬ 
adequate depth of water, it was, after numerous trials, found imprac¬ 
ticable to work to any advantage, and the vessel was laid up until tJbe 

14, to resume work on the Savannah liiver. 


WATER-LINE FOR TRANSPO! 
RIVER, ON THE ATLANTIC 
THE STATE OF FLORIDA, 



ON FROM THE MOUTH OF SAINT MART S 
T, THROUGH OKEFENOKEE SWAMP AND 
IE GULF OF MEXICO. 


United States Engineer Office, 

Yew York, December 30,1876. 

General : I have the honor to submit the following remarks con¬ 
cerning a water-route for transportation from the month of Saint Mary’s 
Biver, on the Atlantic coast, between th© States of Georgia and Florida, 
through Okefenokee Swamp, and through the State of Florida, to the 
most suitable and convenient point on the Gulf of Mexico, a subject 
upon which I was requested to report by instructions from the office of 
the Chief of Engineers, dated November 3, 1376. 
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The points to which my attention was especially directed in the letter 
of instructions are the following: 


1st. Tlie character and nature of the project of improvement, the nature and proba¬ 
ble extent of commerce and navigation interested therein, and how far the public in¬ 
terests will be benefited by the improvement when completed, 

2d. The probable expeuse attending a reconnaissance or an examination sufficient to 
determine the feasibility of the project, with general estimate of cost thereof. 

3d. The coat of such a survey as will b© required for the purpose of preparing a 
project of improvement, with detailed estimate of cost. 


The main purpose sought to be attained by the proposed water-line is 
assumed to be a cheap means of sending eastward the products of the 
Mississippi Valley over a route that shall shorten the time and avoid 
the danger of the trip through the Gulf of Mexico and the Florida Straits. 



BARGE WATER-LINE WITH* INSIDE BARGE-CONNECTION 


In determining the western terminus for a peninsula barge.canal from 

Saint Mary’s River, through Okefenokee Swamp, to the Gulf of Mexico,, 
the advantages offered by the harbor of Saint Mark’s become at once 
apparent, whether considered with respect to either the inside or the 
outside connection west. 

From Saint Mark’s westward to Lake Borgne or Lake Pontchartrain 
there exists a nearly continuous natural land-locked water-route, by 
means of tidal sounds, bays, and connecting streams, requiring im¬ 
provement by dredging in some places, it is true, but only a compara¬ 
tively short aggregate length of solid cutting. The selection of a ter¬ 
minal point to the eastward of Saint Mark’s would render the connection 
with this western branch to the Mississippi River less direct, and, it is 
believed, more costly for the entire line, although, perhaps, less so for 

branch alone. 



The grain-barges used on the Mississippi River vary in tonnage from 
600 to 1,500 tons, according to the stage of the river between Saint Louis 
and New Orleans. Their length varies from 180 to 220 feet, their breadth 
of beam from 30 to 40 feet, and their depth of hold from 6 to 9 feet. 
Assuming the largest size for fixing the dimensions of the canal, and 
omitting any present consideration of the water-supply, it follows that 
the trunk of the canal should have a bottom width of not less than 80 
feet, with 9 feet depth of water. A less depth would inadequately meet 
the object in view, should the projeet for securing from 8 to 10 feet of 
water from Saint Louis to New Orleans, at the lowest stage of the river, 
recommended by the United States Senate Committee on Water-Routes 
to the Atlantic, be carried into effect. 

It may be remarked here that the bar at the mouth of Saint Mark’s 
River has upon it a minimum low-water depth of 8 feet, with a rise and 
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fall of 2.2 feet, while the river inside, as far up as the town of Saint 
Mark’s, more than two miles from the bar, has a greater depth by several 
feet than cam be carried over the bar. 

It might, perhaps, be desirable to make the canal of even greater 
depth than 9 feet, unless restricted to that depth by an inadequate sup¬ 
ply of water, so as to allow a numerous class of good sized coasting- 
vessels to use it. In this ease the Saint Mark’s Bar would require deep¬ 
ening. Whether this is practicable by any method that shall be perma¬ 
nent, without being too costly, I am not prepared to say, having given 
no special study to the subject. 

THE SOURCE OF WATER-SUPPLY. 


The needed supply of water for the summit-level of the caual and the 
serv ce of its two locks, and for all the various losses incidental to such 

for the requirements of a barge.canal of the dimensions indicated, if 

judiciously located and cut to the requisite depth. This swamp, with 
the probable exception of less than 2 per cent, of its entire area, located 
within the State of Florida, has been surveyed or examined, in conjunc¬ 
tion with a series of compass and level lines, at two different times, 
under direction of the authorities of the State of Georgia. The first 
examination was made by Lieut. E. L. Hunter In 1857. No copy of the 
map of this survey, bit only some meager extracts from the text of the 
report, could be obtained. The second examination was made in 1875, 
by Mr. C. A. Locke, under the direction of Dr. George Little, State geolo- 
gist of Georgia. A copy of the map and an abstract of the report have 
been received through the courtesy of Hon. J. M. Smith, governor of 
Georgia. While the aggregate number of facts collected from these 
sources furnishes much interesting and valuable information concerning 
the extent, the height above tide-water, and the characteristic topo¬ 
graphical features of that locality, still the volume of water that may 

be drawn from the swamp and its water-shed for the serv.ice of the 

canal, and the practicability of its being utilized for that purpose at 
a reasonable cost, are questions which require additional and special 
observations and surveys for their determination. 

It appears, however, from what is known of Lieutenant Hunter’s 
report, that the highest part of Okefenokee Swamp is found at its north¬ 
ern extremity, where it is stated to be 126J feet above tide-water, and 
that both its eastern and western borders have a gentle and nearly 
uniform declivity toward the southern end. At Ellicott’s Monnd, on 
the east, where a branch of the Saint Mary’s River heads into the 
awamp, the height is said to be 111 J feet, and at Suwauee Shoals 110J 
feet above tide-water. In fact, the map, referring especially to that of 
the northern part of Florida, compiled and published by the United 
States Ooast-Survey Office, 1864, shows that the swamp is apparently 
fed by numerous creeks and rivers that enter it on its northern and 

northwestern borders, while the natural outflow takes place on its south. 

ern, southeastern, and southwestern borders, in the form of many water¬ 
courses, tributary to the Suwannee and the Saint Mary’s Rivers. The 
swamp, in fact, occupies an extensive elevated plateau, from the south¬ 
ern end of which the Florida ridge springs, and thence extends south¬ 
erly, with varying heights, until it disappears in the low swamps of 
the Everglades. 

Lieutenant Hunter states that the area of Okefenokee Swamp is 
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about 625 square miles; that the Snwanee drains an area of the 
swamp and adjacent country equal to 670 square miles; and that the 
Saint Mary’s River at Ellicott’s Mound receives the drainage of 275 
square miles, the whole area of swamp and adjacent country forming 
together the Okcfeookee basin, being 945 square miles. In the absence 
of more precise information, this area will be assumed as the water shed 
for supplying the summit-level. 

Mr. Locke states in his report that the actual swamp covers about 

two-thirds to three.quarters of the entire area of what is called Okefe- 

nokee Swamp; and that the balance consists of numerous prairies, hum* 
mocks, and islands. The soil of the swamp pro is a soft muck, 
entirely saturated with water. In the dry season, about as much water 
asmnck is visible. The growth in the swamp is cypress, bay, gum, and 
pine, with frequently an almost impenetrable undergrowth of intertwin- 



The so-called “prairie*” are extensive level tracts, consisting of soft, 
easily penetrated muck soil about 5 feet deep, covered with perfectly 
clear water of a remarkably uniform depth of abont 1 foot. These 
prairies have innumerable islands dotted over them, dry in the center, 
and of varying sizes; also, a few circular places called lakes—generally 
about one-fourth of a mile in diameter—in which the water is from 
3 to 4 feet deep. The hummocks, lying betweeu mainland add swamp, 
or between islands and swamp, contain rich, black soil, covered by a 
luxuriant growth of live-oak, hickory, &a., and form good agricultural 
lands. Of the islands, the largest named' has an area of about 8 
square miles, with soil the same m that of the surrounding country. 
The only growth upon it is long-leafed pine and saw-palinetto. 

It might be conjectured, from the reports of Lieuteuaut Hunter and 
Mr. Locke, that not far from one-half of what is known as Okefeuokee 
Swamp—or about 300 square miles—is c»v€migmI with water during the 
dry season, but the depth of the water, except on the prairies and lakes, 
which, taken together, comprise but a small fraction of the entire area, 
is nowhere stated. It is not possible, therefore, to estimate, with any 
fair approximation to accuracy, the volume of water which the swamp 
contains. Neither is it possible to estimate the practicability and cost 
of increasing that volatile by a dike around its low southern margin, so 
as to stop or diminish the preseut outflow, or of constructing such a 
system of interior trunk and branch ditches as shall effectively collect 
the waters of the entire swamp 
principal channels or 
Okefenokee 8warnp cannot, therefore, be considered as a ready-made 
natural reservoir for feeding the upper portions of the canal. It wilr 
require a certain amount—probably a very considerable amount—or 
engineering work to make its hydraulic resources available. This has 
been already pointed out in general terms in the report of the board of 
internal improvement on the contemplated canal between the Atlantic 
and the Gulf of Mexico, dated Washington, February 19,1829, in which 
it is stated that, by a proper system of drainage, the standing water in 
the marshes of that extensive swamp may, at great expense, be mad!i» 
available. But the method by which this can beet be accomplished, wheth¬ 
er by enlarging the reservoir capacity of the swamp with a marginal 
dike, or by interior excavations, or both, or by constructing a reservoir 
elsewhere, if practicable, or by using the summit-level itself for that 
purpose, or by a combination of two or all of these devices, cannot be de¬ 
termined from any of the data furnished by previous surveys, so far as 
they have come under my observation. # 

One of the peculiar features of the river-system of Florida appears 

25 “ 
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to be that generally the streams force their way through tbe windy 
upper stratum, and are fed more by lateral filtration than by tributa¬ 
ries. While the upper stratum of the peninsula is generally sandy 
on both aides of the Florida ridge, to a depth of at least 5 or C feet, tbe 
substratum, is not the same on both sides. Un the eastern it is clay 
mixed with a great deal of sand ; but on the western side it is through¬ 
out a kind of stratified rotten limestone, presenting frequent outcrops 
on the surface, In many places undermined by streams which sink 
abruptly and force their way through the cavernous parts of the mass, 
to resume, at some distance away, their natural course upon the surface. 

The porous, not to say spongy, condition of a very large portion of 
the soil of Florida, together with its comparatively insignificant eleva¬ 
tion above tide-water, and tbe generally flat character of the country, 
particularly between tbe ridge and the Gulf, prevents the formation of 
tributaries to tbe few existing streams, while it is the can, ho of number¬ 
less lakes, ponds, and swamps that are generally found wherever a 

What rivers there are have their volume gradually but steadily 
which they flow. 

From the experiments made by Lient. John Pickett, and reported by 
him under date of Washington, March 6, 1832, it would appear that 
this element of water-supply by filtration may form an important factor 
in any caual-project for these regions. He smi in Ik wooden shafts appar¬ 
ently 7 feet square in the clear, at several points in the valley of the 
Santa F 6 and Bull Creek, about 45 miles south of .the line upon or 
near which the summit-level of the proposed route would probably be 
located. After being pumped empty, tbe shaft in the Santa F6 Valley was 
observed to fill imp with water to the height of nearly 16 feet in 7 hours 
and 37 minutes. In the valley of Bull Creek it rose 6 feet 7 inches in 

2 hours and 44 minutes; and at Twenty.fives. Mile Point, 18 feet6inches 

in 6 hours and 41 minutes. 

Similar but more numerous trials by shaft-sinkjng should be marie, 
not only on the summit-section of the canal, bnt also in several places 
on the lower levels. The results will furnish important data for an 
estimate of the cost of the project, bearing more particularly upon the 
depth to which the trunk of the canal should be sunk below the natural 
surface of the soil. 


through the earth may be very considerable. It is not susceptible of 
direct measurement. Much of it, of.course, finds its way into the Saint 
Mary’s and Suwannee liivers, and doubtless forms an important factor 
in their regimen. It is not deemed practicable to collect it for the serv¬ 
ice of the canal, although the summit-level may be expected to intercept 
and utilize a small fraction of it. Most of the tributaries to the Saint 
Mary’s, which head up toward the east side of the swamp, do not appear 
on the map to tap it directly, though probably largely fed from it by 
infiltratiou, and they all join the main stream below the probable east¬ 
ern terminus of the summit.level. There are two streams which have 

their source in the swamp, and flow due south into the Saint Mary’s, 
that would be cut by the summit-line. On the west there are several 
streams which flow from the body of the swamp and empty tbeir waters 
into the Suwannee above the point at which the western end of the 
summit-level would be likely to be established. A portion, of this out¬ 
flow could doubtless be diverted into the reservoir for tbe service of tbe 
canal to the greater or less injury of the navigation on the upper reaches 
of the Suwannee. 
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THE GENERAL CHARACTER AMD LOCATION OP THE LINE, 






A straight line, measured on the .map, from the mouth of Saint Mary’s 
to Saint Mark’s, has a length of about 165 mile®. By taking advantage 
of the natural water-courses in proximity to that line, which are either 
navigable or can presumably be made so by slack-water dams for the 
largest class of barges destined to pass the canal, the length will of 
coarse be aagmented. 

The total length of Saint Mary’s Biver, from its month to Bliicott’s 
Mound, where the head of one of its branches is found, is about 100 
miles; but no information has yet been■ obtained as to how far vessels 
drawing 9 feet can ascend the stream in its natural low-river state, or 
to what extent and for what distance it is susceptible, at reasonable 
cost, of being converted into slack-water navigation 
Trader’s Hill, which is something less than 
steamer drawing 17 feet of water is kuown to 
winter of 1864-’65, receiving a cargo 
Florida. The tide is said to be felt as far as Barbour 
more miles above Trader’s Hill. 

An inspection of the map of Northern Florida shows that for a route 
through the Okefenokee Swamp to Saint Mark’s, the Suwannee River, 
the most Important natural water-course and the receptacle of all minor 
creeks and rivers in that region—such as the Withlacoochee and Ala- 

pha—will probably, if not necessarily, form a part of it. Assuming 
this to be the case, the next point which presents itself its the selection 
of a canal-line that shall most advantageously connect the waters of the 
Suwannee and Saint Mary’s Bivens. 

By the survey of Major Ferrault, as reported by General Bernard, 
February 19, 1829, the summit-point of the then contemplated route 

was fixed near the southern end of the ( .)kefenokee swamp, and found 

to be 162 feet above low tide. Its location was 12£ miles west of the 
fork formed by Saint Mary’s River and Alligator Creek. The distance 
from the summit-point to a certain point on Saint Mary’s River near 
Barbour’s, on a gently curved line, forming a part of the then proposed 
route, was fonnd to be 27 miles, while following the windings of the 
river it would have been over 60 miles. From gauging the river in those 
parts, it was conclnded that its average discharge per second was 

mites east of the summit-point would* have to be fed by a reservoir. 

the Suwannee is 
cubic feet of water 

ordinary stages. This amount being ample for all the 
purposes under consideration, suggests the location of the western ter¬ 
minus of the connecting canal at that point. In that case its length 
would be abont 46 miles. 

The heights and distances above given can only be accepted as ap¬ 
proximately correct. 

This part of the project will require an especially careful study, and 
the running of several trial and level lines, before an estimate of the cost 
of this portion of the work can be formed. 

Following the Suwannee to Columbus, it receives on its course the 
rivers Alapaba and /ithlacoochee. At the mouth of the latter the dis¬ 
charge of the Suwannee was stated by General Bernard to b© 3,000 
cubic feet per second. From Columbus it may be advisable to follow 
the Suwannee farther down, instead of striking directly for Saint Mark’s, 
whereby the high plateau extending toward Tallahassee would be en- 


Again, at 
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countered. Descending the river, therefore, as for, perhaps, as Charles 
Ferry, a distance of about 50 miles, the route would then turn to the 
westward, crossing in succession the Feuholloway, Econfenee, and Oeilla 

Rivers; thence running through the low marsh.land near the Golf to 

the terminal point in the Saint Mark’s River, about 70 miles from the 
Suwannee. 

The probable nature and character of the project may therefore be 
summed up as follows: It will be a water-line for barges of 9-foot draught 
or less, commencing at the mouth of Saint Mary’s River; thence ascend¬ 
ing that stream as far, perhaps, as it is navigable, cur can be made so 
at reasonable cost by slack-water dams and otherwise; thence by canal 
and locks across the southern portion of the Okefenokee Swamp to the 
Suwannee River; thence descending that river by slack-water and open 

river uav.igation to a point near the vicinity of Charles Ferry, though 

possibly at some distance therefrom, and thence In a direction nearly 
line west by caual to the western terminus in deep water on the Saint 
Mark’s River, a little below the town of Saint Mark’s. 

The project will doubtless comprise the excavation of an extensive 
storage reservoir for receiving the drainage of Okefenokee basin, either 

detached from or forming a.part of the summit-level, with a more or 

less thorough system of drainage of the swamp, the removal of obstruc¬ 
tions, such as shoals, bars, snags, sharp bends, &c., in the Saint Maryto, 
Suwannee, and perhaps other minor rivers, the excavation of two de¬ 
tached sectious or divisions of canal, aggregating over 100 miles in 
length, and the construction of slack-water dams, lift and gnard locks, 
&c. 


From what is known of the general route it is presumed that the 
lengths of the several subdivisions of the line will not vary greatly from 
the following: 

HBca, 

1. From the month of Saint M&ry’s River up that stream ... 61 

2. From the Saint Mary’s to the Suwannee Elver, by canal and looks............. 45 

3. S u w an nee Ri v ©r to 0 harltss .If* ©rry ...................................... 

4. C^l^^uriee Jt ©rry to IBjuu t JISJLiiyiiII il ©, lltji'y ciimiji iiiJI...................................... 70 


ii» m m m 


m m » » «» 


Total fro 


II 



Saint Mary’ 



to Saint Mark’se 










Okefenokee bash 

that it would 
shall most 
Mary’s and Suwannee 


water is 
a 

the waters 
Rivers, may be roughly computed. 

The length of the summit and adjacent sections of the canal that 

would have to be fed from a storage.reservoir was estimated by the 

board of internal improvement, in 1829, at about 45 miles, and since 
there are no data whatever on hand at this time to justify or require the 
adoption of any other summit-line, it will be used as a basis for calcula¬ 
tion. 

It was suggested by that board that inasmuch as no natural reservoir 
of any consequence exists on the top ridge, it would be necessary to con¬ 
struct the summit-level of sufficient capacity.to be itself a reservoir to 

be supplied from the Okefenokee Swamp. 

The minimum dimensions assumed for the canal are a width of 80 feet 
at the bottom and 116 feet at the water-surface, giving side-slopes of 1 
upon 2, and a depth of 9 feet A 1,500 ton grain-barge has a width of 
40 feet Twice that number, or 80 feet, gives the minimum width at the 
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bottom. The cubical contents of the canal-prism forming the summit- 
level will be, therefore, 209,563,200 cubic feet, or 7,761,700 cubic yards. 

The loss by evaporation on this length of 45 miles will amount to just 
about one water-prism per year, assuming, according to the results of 
Lieut M. L. Smith’s studies of the subject in reference to a canal-route 

connecting with the Saint John’s River, Florida, the monthly evapora. 

Ilcm in that climate to be 7| inches, or 7 feet 6 inches per annum, (7£ 
feet x 116 feet x 45 miles=7,655,000 cubic yards.) 

The loss by absorption and infiltration is taken to be about 14 prisms 
per annum. ' This estimate is based upon observations made on canals 
constructed in soils differing widely in many respects from that through 
which the summit-level will pass, and is doubtless much too high. It is 

believed that the losses from these causes near the surface will be com. 

peusated in great measure by water flowing iuto the canal from the 

more or less thoroughly saturated subsoil. It.will, however, be assumed 

14 prisms are annually 

The loss by leakage at the lock-gates 

among American engineers to be 1.2 lockfuls a day per lock, or 24 lock. 

fuls for the summit-level with its two locks, equal to 8,760 lockfuls per 
year. The dimensions of a lock are supposed to be 250 feet by 50 feet, 
with a lift of 8 feet. One lockfu therefore, amounts to 3,333 cubic yards, 
and 8,760 lockfuls to 29,197,080 cubic yards. This is equivalent to about 
4.17 water-prisms per annum. 

Lm by lockage.' .A first.class barge will probably, on the average, 

occupy aboat 30 minutes In passing a lock. Reckoning the actual 
working time at 18 hours a day, 36 boats per day will pane the summit- 
level, when employed to its full capacity, with a single set of locks. 
The maximum consumption of each boat will be two lockfuls, the daily 
loss by lockage will therefore be 36x2=72 lock fuls, or 26,280 lockfuis 
per annum, equal to about 12.53 prisms. Finally, the loss by draining 
off portions of the canal for repairs may be pat down at 3 prisms. 

Recapitulating these various losses, a total loss of 34.70 prisms is 
found, viz: 




a 


Low from evaporation 
Lorn from absorption, i 
Low from leakage at 1< 
Low from lockage.... 
Low from emotyimr im 
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34.70 




This volume of 34.70 prisms, equal to 269,380 
water, must be supplied to the canal every year to Keep it in navi 
order; or, in other words, the canal supposed to have been tilled ready 
for service will require an additional volume of water, amounting to 231 
cubic feet per second, to make np for losses. 

The volume of water required for the service of the locks may, of 
coarse, be diminished in several ways, at an increased outlay for con¬ 
struction, either by means of intermediate gates, which will divide the 
locks into two shorter lengths, suitable for vessels of less than the max¬ 
imum length, or by building smaller locks beside the large ones, for the 
use of such vessels; or by the construction of lateral storage* basin a in 
connection with each lock into which the upper portion of the prism of 
lift would be discharged at the passage of each boat, to be returned to 
the lower portion of the prism when filling the lock for the next boat. 

Although the foregoing estimate supposes that the highest reach of 
the canal extends from river to river, and is attained from either stream 
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bv a single loclc, it will probably be found that the length of the sum¬ 
mit-level will not exceed 35 or 40 miles, and that on the Saint Mary’s 
end five or six locks may be required, and on the other as many as four 
or five, but that in neither case will these locks be required to to in 
flights. 

WATER-SUPPLY PROBABLY AVAILABLE. 





Accepting Lieutenant Hunter’s estimate of the area of Okefenokee 
basin at 945 square miles, (or 26,345,088,000 square feet,) it follows that 
a rain fall of 3.32 inches over the entire area must be utilized for the 
service of the canal. As to the amount of rain-fall at Okefenokee 
basin, Lieut. M, L Smith says, in his report, that at Tampa Bay the 
yearly rain-fall is 57 inches; at Fort Meade, 35 inches; at Fort Pearce, 
73 inches; at Jacksonville, 58 inches; giving an average fall for the 
four places of 56 inches. This agrees with Col. P. H. Rai ford’s state- 

committee, December 
24, 1873, wherein he gave the average rain-fall at Okefenokee basin 
during each of the four seasons, aud computed the mean annual rain¬ 
fall there at 55 inches. Adopting the latter figure, 55 inches, and hav¬ 
ing found 3.32 inches of rain over the whole basin to be needed for 
supplying the sammit-ievel of the canal, we arrive at the conclusion 
that whatever be the mode of storing the water gathered by drainage, 
6.04 per ceutum of the total rain fall must be rendered available for 
canalling purposes, in addition to all losses by evaporation, leakages, 
&c., in the storage-reservoir and feeder. 

If we assume the water to be collected in such a reservoir, its volume 
will be continually diminished by evaporation in a direct ratio to its 
surface area, and an inverse ratio to its depth; but it will doubtless be 
replenished to some extent by inflow from the water-soaked subsoil, m 
that the allowance to be made for reservoir-e vaporation cannot 1»« esti¬ 
mated with any confidence in the accuracy of the results. 

If it should be found practicable by any system of dikes to use a 
portion of the swamp as the storage-reservoir, the loss by evaporation, 
although large, may be approximately computed. It will go on over 
the entire water-covered area, with the exception of the small portion 
occupied by hummocks and islands. 

Iu considering the questiou of using a portion of the swamp as a 
storage-reservoir, it is desirable that its surface-area should be restricted 

the loss from 
been assumed 
the summit-level at 

les is designated 


The annual loss 

water needed 
area of 
we 













1) Loss per second from evaporation on sarfaoe of reservoir 



(2) Loss per second to feed snmmit-level and locks = 23 cnbio feet. 

The annual rain-fall being taken at 55 inches, or 4 T ^ feet, the area of 
the reservoir, equal to A square miles, receives the whole height of water 
due to that rain-fall. Of the rain-water that falls on the other portions 
of the Okefenokee basin, it is assumed that but one-fourth of it cau be 
conducted by draiuage to the reservoir; the balance is supposed to be 
lost by evaporation, leakage, and other causes. 
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The available drain age-area is 945— A square miles. 


(3) Supply by direct rain-fall on reservoir 



52S0« X 
31 ,£>36,000 



X A 


ipply by draining balance of basin 
of rain-fall... 




(945.A) 


Consequently A = 21)2 square miles. 

Hence the storage-reservoir, if constructed within the Okefenoke© 
basin, must not exceed 202 square miles iu area, assuming it to receive 
only one-fourth of the rain fall of the balauce of the basin. 

The reservoir will be subject to the following losses in addition to the 
loss by leakage: 

Cubic feet. 

Annual loss from evaporation. 42,260,657,250 

Annual loss from feeding summit-level. 7,273,286,400 


Total 


• m m 


m mm mm m m m • • * m m m m m m m 


I* m m m m m m m m • m • • m • 


« • m • m m 


49,533,943,650 


On the assumption that the canal passes through the lowest or south¬ 
ern portion of the swamp, a part of the loss by leakage will be inter¬ 
rupted by the summit-level, and to that; extent will dimmish the amount 
to be supplied through the feeder. 

If the storage-reservoir be required to have a capacity equal to four 
months’ supply, it must hold £ of the last given amount, and be 3 feet 
deep. 

By increasing the depth of the reservoir its area will be lessened, and, 
may reach a minimum* when the summit-level is made to serve as a 
reservoir. In the latter case, the canal proper may run through the 
reservoir as a deeper channel, so that when the reservoir shall have 
had its water-level lowered by a long-continued drought, there will still 
'be enough depth of water in the channel-proper. 

Whichever way this question will be solved, the necessity of a very 
considerable amount of excavation cannot be avoided; but some impor¬ 
tant elements that will enter into any calculation are at present so little 

their relative value, that the above calculation, and any 
otner made now and bearing on the subject, can be only considered as 
an essay. The soil of at least a large portion of Florida is of such an 
exceptional character that only a series of careful experiments made ou 
the proposed site of summit-level and reservoir can 
whether filtration should lie taken into account as a source of supp 
of loss. Iu regard to this matter, it mav be in 









summit-level of 





to be fed by Kinsley’s and Sampson’s 

says that 

Tbe two ponds will furnish the necessary water for lockage; but with regard to the 
prism of the level, about twenty-five miles in length, it has to rely entirely on the re¬ 
sources derived from infiltration through the ground. Therefore the practicability of 
the canal rests altogether upon this point. 

The following observations, made by the board daring thoir examination of the 
peninsula of Florida, lead them to anticipate a favorable result; 

1st. The sandy upper stratumi and the rotten limestoue substratum will facilitate 
tbe filtration to a high degree. 

2d. The ponds on the summit of th© ridge are chiefly kept full by filtration. 

3d. The numberless ponds, of various sizes, scattered everywhere ou the surface of 
the peninsula, form a strong indication of the facility afforded by the ground for the 
transmission through it of water to inferior levels. 

4th. The main streams of th© peninsula have few tributaries. They are, however, 
flnab during the warm seasoD, and suddenly swelled by accidental heavy showers. 
This shows that they must, chiefly, receive their supply from filtration. 
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The reduction of the water-surface of the storage-reservoir to tie 
least practicable dimensions will have the advantage of reclaiming a. 
very large, portion of the lands of Okefenokee Swamp and will com¬ 
pensate to some extent for expenses incurred in forming the reservoir. 
These reclaimed lands will be valuable through their proximity to the 
canal, affording ready means for shipping their produce either to Gulf 
or Atlantic ports. These facilities will be still more increased by mak¬ 
ing at least the iriiiiiJiiu drain through the swamp of such dimensions m 
to render it to a certain degree navigable. As a eae in point, the rec¬ 
lamation of the fens or overflowed lands bordering the river Ouse and 
its tributaries, in England, may be mentioned, now known as the Bed¬ 
ford level. These fens covered an area of 400,000 acres, (equal to 625 
square miles, the reputed size of Okefenokee Swamp.) Several unsuc¬ 
cessful attempts to improve the tract were made as early as the fifteenth 
century, and were renewed in 1634 by the Earl of Bedford, who in ttarre 
years expended £100,000 without favorable results. In 1649 bis son re- 






£300, 
lauds are 
length, 


commenced operations, and succeeded. 

Among the numerous drainage-channels 

other, 

both navigable. 

Moreover, by the application of modem machinery, it is to be ex¬ 
pected that the swamps and overflowed prairies of the Okefenokee ba¬ 
sin can be changed into fine and fertile agricultural land at an econom¬ 
ical rate. 

From the report of the United States Commissioner of Agriculture 
for 1874, it appears that in Colusa County, California, the Tula Land 
Reclamation Company gives employment to 400 or 500 men. The com¬ 
pany owns 42,000 acres of overflowed swamp land, aud with the aid of 
a powerful steam-ditcher, it is estimated by the company that it costs 
blit #2 an acre to reclaim it. Before the civil war it was estimated by 
the rice-planters of the South, with abundant slave-labor at command, 
that it cost about 1150 an acre to reclaim cypress lands, and about |lli 
an acre to reclaim marsh lands. 

The work done by the steam-ditcher is of the most thorough kind, 
erecting in its course an embankment 20 feet wide at its base, 4 feet 
wide on top, and 4 feet high. The worthless land reclaimed by this 
work now produces 40 bushels of wheat to the acre, and it at once rose 

acre. 

__ » 

The average value of land in Georgia was, in 1860, $4.85. The high¬ 
est value in the richest county was $10.66 per acre. The lowest value 
was 68 cents per acre. In 1866, immediately upon the close of the civil 
war, the average value of land was $3.42, showiug a diminution from 
the value of 1860 of $1.43 per acre. There has been a slow advance in 
value from 1866 to the present time, the average value nearly, if not 
quite, reaching that of 1860. The lauds of some sections hare actually 
increased in value since that date in mauy instances to $50 per acre, 
while others have decreased from $20 and $30 per acre to from $3 to $5 
per acre. 

Okefenokee Swamp proper is said to contain six hundred and t wenty- 
five square miles, or four hundred thousand acres, which are at present 
worthless. If, through improvement by drainage, the land is made worth 
only the average value of land in Georgia, or $4.85 per acre, the aggre¬ 
gate value of the reclaimed swainp-lands will be $1,940,(100. But it is 
quite probable that, the canal having been made aud the lands fairly 
brought under cultivation, they will be won;.till considerably more than 
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tiiis ia the market, owing to the facilities for the transportation of their 
crops offered by the convenient proximity to the canal. 

It is believed that arrangements might be made with the State of 
Georgia by which nearly if not all of the Okefenokee Swamp would be¬ 
come the property of the United States on condition that the canal be 
constructed. 

Saint Mary’s River flows into the ocean through the outlet of Cumber¬ 
land life where there is now only 11 feet of water on the bar at 
mean low tide, with an ordinary rise and fall of 5.9 feet. The bar.chan¬ 

nel is, however, unusually shallow at the present time, its normal low- 
water depth for a series of years, and until quite recently, having been 
13 feet, and it may perhaps be safely assumed that this depth can 
be established and maintained at a moderate cost, allowing vessels 
drawing 16£ to 17 feet to pass out and in on the flood-tide in calm 
weather. 


The hydraulics of Cumberland Sound, so far 
record have enabled the engineering questions 
be made the subject of study, do not seem to be 


as the meager data on 
connected therewith to 
favorable to the perma¬ 


nent improvement of the entrance by means of artificial works, although 
the construction of jetties at a cost of $2,000,000 to $2,500,000 would 
for a time—certainly for a few, and possibly for many, years—afford a 
channel of ample depth for ocean-going vessels of large size. 

It is not necessary, however, to use this outlet for shipping the freight 
delivered, by the canal. There are better harbors to the north of Cum¬ 
berland Sound, Mid connected therewith by a natural inside water-pas¬ 


sage. 


Saint Andrew’s Sound, twenty-three miles distant, and Brunswick 
Harbor, thirty-five miles distant, have good channels of entrance and 
good anchorages inside. The low-water depth on the Saint Andrew’s 
Bar is 16 feet, and that on the Brunswick (Saint Simon’s) Bar 17 feet, 
with a mean rise and fall at the former of 7.1 feet, and at the latter of 
6.8 feet 


Brunswick appears to possess superior advantages as a shipping-port 
for the Florida canal, and the inside passage which connects it with 
Saint Mary’s River can probably be improved for 9-foot barges at an 
expense not exceeding $125,000. An examination of a few points of the 
line is necessary before a close estimate of the cost can be made. 


The feasibility of a ship-canal for large ocean-going.vessels that shall 

connect the Saint Mary’s River with the Gulf of Mexico through Oke. 

fenokee Swamp is, of course, vastly more problematical thau that of the 

barge.canal already discussed. The project must provide for a suitable 

harbor at each terminus of the line. On the Atlautic, as In the case of 

the barge.Hue, this could possibly be accomplished in a satisfactory way 

by the construction of jetties at the entrance of Cumberland Sound, or 
better still, and with certainty, by the enlargement for ships of the 
existing inside passage between Saint Mary’s River and Brunswick, 
making this point the shipping port. 

^ On the.Gulf side the choice would probably have to be made between 
Saint Mark’s and Cedar Keys, as they are the only harbors at all near 
the direct£line possessing sufficient natural depth of water approach to 
encourage any attempt to enlarge them to the required capacity by the 


construction of artificial works, and I am not prepared to assert that 
either of them is susceptible of such improvement. On the Saint Mark’s 
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Bar there is a depth of 8 feet, and on the Cedar Keys Bar a depth'of 9 
feet, at mean low'-water. If Saint Mark’s should be selected for tine Gulf 
terminus, the general location of the route would probably mot vary 
greatly from that of the barge-line, while if it should run to Cedar Keys 
the Suwaoee River, from the western end of the summit-level division 
to some point near its mouth, would most likely form a part of it, the 
term Inal point beiug reached by a cut 13 to 15 miles long through the 
low marshes to the southward of that stream. This assumes that the 


bar at the mouth of the Suwanee is not susceptible of improvement I 
am not in possession of any recent information concerning it, and no 
chart of it has been issued by the Coast-Survey establishment. Official 
reports show that some years ago it was not considered safe* for a vessel 
drawing over 5 feet to attempt its passage, even on the high tide. 

The character and nature of a project for a ship-canal having its Gulf 
terminus at Saint Mark’s would therefore comprise— . 

berland Sound) by artificial works, cur the enlargement for ships of the 
inside passage northward from the mwth of that river to Saint An- 

tan t, by the channel line. 

2d. The improvement of Saint Mary’s River for slack.water naviga¬ 

tion or otherwise up to some suitable point for commencing the ascent 
to the summit poiut. 

3d. The construction of the summit-level and adjacent sections by 
solid cutting, with the required number of locks to counect the waters 
of the Saint Mary’s and the Suwauee Rivers. 

4th. The excavation of a capacious storage reservoir for receiving the 
drainage of Okefeuokee Swamp, including the necessary work for drain¬ 
ing the swamp and feeding the canal. 

5th. The improvement of the Suwanee River for slack-water naviga¬ 
tion, or otherwise, from the last lock at the western end of the summit* 
level division to some poiut not far from Charles Ferry. 

6th. The construction of a ship-canal by solid cutting from the Sawa- 
nee River to deep water in the Saint Mark’s River, near its mouth. 

7th. The improvement of the channel of entrance to Saint Mark’s 
River by artificial works. 

If the line runs to Cedar Keys the work will be the same as above 
noted from Cumberland Sound to the Suwanee River. Beyond that it 
will comprise— 








western 


the summit-level division to deep water near its month. 

6th. The construction of a canal through the marsh south of the 
Suwanee River, near its month, to deep water at Cedar Keys. 

7tb. The improvement of the channel of entrance to Cedar Keys by 
artificial works. 


COMMERCIAL ADVANTAGES OF THE BARGE-ROUTE. 


vvitu respect to tne nature ana prooiiDle amount of commerce ana 
navigation interested in the construction of the route under considera¬ 
tion, and the extent to which the public interests will be benefited by 
the improvement when completed, a few remarks are offered. 

Conclusions upon a subject so important as this should be drawn only 
Mter a study of a.l available sources of information, including agricul¬ 
tural, industrial, and commercial statistics, whether furnished by Gov¬ 
ernment departments, corporations, or individuals, comprising an aggro- 
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gate mass of materials of various kinds, trustworthy and otherwise, of 
stuch vast proportions that its mere collection, to say nothing of its 
thorough examination, would require more time than I have been able 
to spare from my other duties. 

The discussioii or this branch of the subject is therefore entred upon 
with reluctance, under a lively sense of the incompleteness of the data 
at command. 

As to the probable effects on commerce and navigation of the pro. 

posed barge.route, it is presumed that it is not to be considered as a 

separate or isolated work of improvement, but as forming a part of a 
great and continuous water-route from the Upper Mississippi and its 
tributaries to the Atlantic seaboard. Thus connected, it would repre» 
sent the eastern terminal branch of that lint©, forming the transit route 
horn the Gnlf to the ocean. 

The leading obiect to be secured through this line is the cheap and 

in unbroken bulk, of the surplus produce of a very 
Western and Northwestern States, by means 
Mississippi River and a secure land-locked water-route, to a convenient 
harbor on the Atlautic coast, for*export to foreign countries or for cou- 

Atlantic States. 

The necessity for larger facilities for such transportation is becoming 
more serious and imperative every year, in proportion as the population 
of the agricultural States and the area of laud brought under cultiva¬ 
tion increase. 

The census reports show that certain of the States, comprising Ohio, 
Michigan, Indiana, llliuois, Wisconsin, Minnesota, Iowa, Missouri, 

Kausas, and N.ebraska, have increased in a much more rapid ratio than. 

the balance of the United States, both as to population and aggregate 
amount of agricultural products. Table I, hereunto appended, sbowa 
that from 1850 to 1860 their population increased 68 per centum, that of 
the other Suites 25.7 per centum, while from I860 to 1870 they showed 
an increase of 42.6 per centum, the other States only 14.5 per centum. 
Similar facts are exhibited in the same table, in the column of “Increase 
or decrease,” in the production of cereals generally as well as of wheat 
and corn. It will be observed that in 1874 a general decrease in the 

grain occurred, while that of wheat was considerably in¬ 
creased : in fact, the wheat-crop of 1874 was considered the largest 









seen fhat 

was 308,093,700 bushels. 
193,928,000 bushels were grown in the above-named ten Western States. 
This increase iu wheat production has been entirely due to the increase 
of cultivated area, as stated in the report of the Department of Agrh 
culture. 

Wheat being the most valuable of all cereals, it appears natural that 
the area of its production should extend more rapidly than that of other 
grains, since it is able to bear higher rates of freight. 

How largely the acreage devoted to the cultivation of wheat and the 
demand of this cereal for export have increased is plaiuly seen from 
the reports of the Department of Agriculture. Iu 1872, the number of 
acres plant* with wheat in the ten graiu States was 13,811,008, pro¬ 
ducing 156,228,0110 bushels, (see Table II,) of which about 74,000,000 
bushels were shipped to other points of the United States or to foreigu 
countries. 



1874, these ten States had 15,746,124 acres planted with wheat, 
producing 198,928,000 bushels. The population of these States is esti* 
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mated at 14,500,000, and, allowing a consumption of 5 bushels per head 
per annum and H bushels for seed per acre, we have available for ship¬ 
ping 102,808,000 bushels. 

Flour and grain movenientfi 'have been enormously ii fci ised since 
1872, according to the same report. The foreign shipments from ports of 
the United States of all kinds of grain (wheat, corn, rye, oats, and bar¬ 
ley) have been as follows daring the years 1870 to 1874, 'inclusive: 


Baring 

Dnring 

During 

Daring 

Daring 


fiscal 

fiscal 

fiscal 

fiscal 

fiscal 


year ending June 30, 1870 . 
year ending June 30, 1871 . 
year ending Jane 30, 187*2 . 
year ending Jnne 30, 1873 . 
year ending June 30,1874 . 


• m m m> m m m m m m • m m m m m m 


mmmmmmmm m m m m m m m 


• ••• m m m m m 


m m m m m m 


m m m m 


• m m m m m 
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Biwbels. 

55,827,508 
62, 987,759 
79,632,238 
92,315,152 
128,642,760 



of all kinds of grain of each 
increased as follows, both as 1 


year as 



Vilue. 

$72,485,775 
79,519,387 
85,155,523 
99,090, Bill 
161,755,743 

L with the 



1871 over 1870: increase of grain exports in quantity, 13 per cent.; in value, 13 per oeat. 

1872 over 1871: increase of grain exports in quantity, 26 per cent.; in vain**, (if per oeuk 

1873 over 1872: increase of grain exports in ijuatitity, 16 per cent.; in value, 16 percent. 

1874 over 1873: increase of grain exports in qnautity, 40 per cent.; in value, 63 per cent. 

The exports of all kinds of grain in proportion to the aggregate 
amounts raised in the United States have likewise increased; that of 
wheat remarkably so, as already mentioned, and, as seen from the fol¬ 
lowing table: 

Exports expressed in percentage* of ike aggregate production of ike United Stake, 


Tear. 


1870. 

1871. 

1872. 

1873. 


m. m mu * m m m m m « » * » » 


All graixii. Wheat. 
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Per cent, 
3. i 
3.8 
3.2 
5. 5 
114 



82.3 

16.9 

90.8 

32.5 



Barley. 


jP#r amt 
0.9 
1.3 
0.3 


<uo 

0.8S 
5.17 
3,7 
MIL 3 


This table shows clearly the growing dimensions of the foreign 
grain-trade. We may conclude that if this commerce has been able 
to increase at such a rate with the present insufficient facilities for the 
eastward movement of grain, there is a fair prospect of a still more 
important development after the cost of transportation to sea-ports shall 
have been by suitable means permanently fixed at sensibly lower rates. 

In the report of the Senate Committee on Transportation-Routes to 
the Seaboard, of April 24,1874, it is stated that in 1872 the aggregate 
amount of wheat, corn, rye, oats, and barley raised in the ten gram 
States was 1,028,987,000 bushels, which was disposed of as follows: 


Consumed in the States in which produced.... 

Consumed i D ilie Atlantic States..... 104,877,128 

Consumed in the Golf States..... - 33,783,526 

Consumed in foreign countries......................... 74,360,778 


Btab«is. 
815,955,574 


213,091,496 


Production of the ten grain States..... 1,028,977, (MO 

The population of the grain States In 1872 has been estimated (Table 
II) at 13,740,000; the home consumption in these States having been 
found to be 815,955,574 bushels, the consumption per capita of all sorts 
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of cereals was nearly 60 bushels. This large quantity per head includes 
not only the amount used for human food, but also for all other pur¬ 
poses; and a large portion of it is therefore exported to other States or 
foreign countries, in the shape of spirits, livestock, provisions, &c. 

There can be little doubt that the immense pork.trade of the West 

stands in an intimate relatiou to the matter of cheap transportation. 
The high rates of freight and inadequate means of transportation for 
the surplus produce of the West practically shut off a large portion of 
it from the market, and compel the producer to change it into more 
compact or concentrated, although less profitable, forms, in order to 
prevent snch surplus of grain becoming a dead loss on his hands. 

Lowering the rate of freight is equivalent to a reduction of the dis¬ 
tance of the great centers of agriculture from the centers of commerce 
cia the Atlantic coast. As an example of the influence of distance on 

the value of farm.products, the following table, compiled from the 

United States Census Report for 1870, is given. The number of bushels 

given is the aggregate sum of the principal cereals raised.that is, 

spring and winter wheat, Indian corn, oats, rye, barley, and buck¬ 
wheat. 

The fourth column gives the total value of all farm.products, includ. 

ing live-stock, and the fifth the value of the cereals. 


Table showing the influence ef distance on the value offarm-produote. 


Ktme of 



New York. 

Feonajlvaafa 

IliillllNDliillil .. 

MiaeoiiTl. 

Im ........ 

lit Jill Jlllijisii.. ii . » 
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5,417,597 
3,674,763 
819,314 


89, 

117, 

207, 

97, 

Ml. 

83, 


930,150 
492,934 
936, 491 
793,338 
951,917 
726,086 


.. |f if: 

13 D .=1 

S "S 
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•353, 

183, 

210 , 

103, 

1«4, 

87, 


526, 

946, 
860. 
035, 
3 m, 
630, 


153 

000 

585 

759 

441 

651 



178, 643, 441 
68,298,923 
61,103,486 
18,750,4-6 
31,399, 308 
4,457,466 


that of Illinois by $42,665,568. Missouri had 131,076 head of live¬ 
stock and 7,863,188 bushels of grain more than New York; yet the 
total vain© of its products amounted only to 40.5 per centum of those 
of the latter State. Similar comparisons can be deduced from the table 
indicating the diminution of value by increased distance from market. 

lu volume 111, Ninth Census Report, (1870,) the remark occurs: 

It ia sufficient barely to sllnde to snch notorious facts as corn selling in New Eng¬ 
land at ninety cunts and being burned for fuel in Iowa ; wheat selling at $1.35 in New 
York and for forty-five cents in Minnesota; beef bringing $7 a hundred on the hoof in 
the East, while cattle are being slaughtered for their hides in Texas. 

It may be said tin&t the exceptional state of affairs under which cat¬ 
tle are killed for their hides no longer exists in Texas, or is practiced 
only by a class of thieves known as u cattle-peelers.” 

The only existing through water-route from the Northwest to the 
•eabo ,rd Is by way of the Takes, with Chicago as the chief receiving 
depot in then West. Most of the grain received at Chicago comes by 
rail from the interior of Illinois and Iowa. The lak© route at its eastern 
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terminus branches off into the Canada route, by way of the Welland 
and Saint Lawrence Canals, with Montreal as the shipping-point, and 
into the New York route by way of the Erie Canal and Hudson River, 
with New York as the terminal point on the Atlantic coast. 

While the great lakes offer unbounded facilities for shipping purposes, 
both lines of canal have been found to be insufficient to meet the require¬ 
ments of the fast-growing West. Although several through freight-rail 
way limes have lent their aid to moving the crops, yet, while they are 
most dangerous competitors to the canals in their present condition, 
their rates are necessarily too high for shipments from the most remote 
grain districts. 

The evidence elicited before the Senate committee shows that facilities 
of transportation cannot be multiplied fast enough to relieve the wants 
of the Western States, and to ameliorate the ruinous condition of things 
where, as in the far West, it takes the whole production of three acres 
to transport that of one acre to market. 

In addition to the deficient capacity of the above-named canals, their 
actual working-time is limited to about two hundred and ten days in tbe 
year, being ice-locked daring the remainder of the time. Millions of 
bushels are thus kept shut up in the elevators of Chicago and Buffalo 
waiting for the re-opening of navigation, while other millions must' be 
carried eastward by rail, upon which the rates are always raised when 
the competition of the canals ceases. The inconvenience caused by frost 
is illustrated by the fact that, iu 1872, 10,000,000 bushels of grain were 
caught on the Erie Canal by one night’s freezing. 

The lack of cheap connection of the grain-districts west of Lake Michi¬ 
gan with Chicago has led to the so far but partial construction of water- 
routes connecting the Upper Mississippi with said lake. These lines are 
known as the Fox and Wisconsin River improvement, and the Rock 
Island and Hennepin Canal. Both will afford beneficial competition with 
parallel railway lines, lower the rates, and, in connection with the lake- 
route, will complete the great northern water-route from the Upper Mis¬ 
sissippi to the Atlantic coast. 

The pressing necessity for creating additional means of transportation 
has led to tbe consideration of other lines. These are— 


The grand central route, from the mouth of the Ohio River to Hamp¬ 
ton Roads, a length of about 1,400 miles by way of the James River and 

tons of from $50,000,000 to $00,000,000. The advantages claimed for 
this line are that it will open a cheap channel of transportation to the 
Atlantic for the cereals of the West, and develop vast resources of coal 
and iron, now almost worthless, in Virginia and West Virginia. 

The great southern or Atlantic and great western route, connecting 
the Tennessee River by caualing with the Coosa, Ocmulgee, and Alta- 
maha Rivers, and thence to Bruuswick or Savannah, as tne terminus 
on the Atlantic coast. The western terminal point on the Mississippi of 


this route, as well as of the preceding oue, will be Saint Louis. Its cost 
la estimated at $35,700,000, its length from Saint Louis to Savannah by 

way of Cairo 1,574 . miles, and its probable working.capacity.at 154,000,000 

bushels per annum, assuming boat.cargoes of 300 tons. It is claimed 


that this line will be absolutely free of ice. 

The Mississippi and Florida peninsular route, comprising the Missis¬ 
sippi River from Saint Louis to New Orleans, thence by an interior line 
along the Gulf coast to Saint Mark’s, and thence across the peninsula of 
Florida by canal, slack-water, and open river navigation to Saint Mary’s, 
on the Atlantic Ocean, 
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In considering this route the most important question seems to be the 
probable cost of moving grain from Saint Louis to its terminus on the 
Atlantic seaboard. From the report of the Senate committee we find 
that the average freigilt-charges from Chicago to New York, and from 
Saint Louis to New York, were found to be as follows in the year 
1872: 

FIKST STATEMENT. 

Cents. 

Average freight-chargee from Chicago to New York by take and canal, rate per 

bushel • * m m m m m m m m m m » m m m m « m m m m m m m m m m m • m m m m m m m mf£> m m m m m m m m m m m m »•••••• m <m m m m m m m m m 26.6 

Average freight-charges from Saint Lonis to New York : 

Saint Louis to New Orleans, (average for the year)....... 13.9 

New Orleans to New York, (average for the year).... 13.7 

- 27.6 

Loss hy lakes and canal..................................... 

•charges and marine insurance, w< 

Cents. 

Total cost of transportation from Chicago to Now York... 31.4 

Total cost ef transportation from Saint Louis to New York... 34 .0 

• ( t ^ t ^ . 

Lobs l)y lfiJfccss bjdhJI oao ctl iron Its • • ■>»«•«. »«*«•»«• » • »»««* » * » #> • * •»»«»• * » ••*» 4 ®* CSi 

* 

SECOND STATEMENT. 

This statement relates to the transportation of grain from Chicago to 
Liverpool, and from Saint Louis to Liverpool. 

Cents. 

Average freight-charges from Chicago to Liverpool via New York.... 45 .8 

Average freight charges from Saint Louis to Liverpool via New Orleans 40.9 

Loss from Saint Lonis to Liverpool..................................... 4.9 

Adding the transfer-charges and marine insurance we obtain the total 
cost of transportation, as follows: 

' Cents. 

Total cost of transportation from Chicago to Liverpool via Now York.. 53.7 

Total cost of transportation from Saint Louis to Liverpool via New Orleans.... 47.3 

Loss from Saint Louis to Liverpool • m * m m m it « • • » m m m • m m m m m m • • • up » * » « « • m m » m m • tj 1 * 4 

These were the average charges in 1872, and they, ef course, refer to 

iu its uuimproved condition; but, as the project 
now under consideration necessarily includes the improvement of that 
river to a minimum depth of from 8 to 10 feet, at all stages, below Saiut 

rate of freight from Saint Louis to New 
Orleans will be then only 7£ cents a bushel, with a fair margin for profit 
on the part of the barge-owners, as shown by the evidence of the super- 
intendent of the Mississippi Transportation Company, aud the Senate 
committee came to the conclusion that the charges might be reduced 

below 7 | cents ( T .g Ilf mill per mile) and yet leave a liberal return for the 

capital invested. 

The length of the coast route from New Orleans to Saint Mark’s is 
894 miles, more or less. From Saint Mark’s to- Saint Mary’s the distance 
by the previously-assumed route is 226 miles; or, equating for 20 locks 
at miles per lock, 256 miles, making the total from New Orleans to 
Saint Mary’s 650 miles. The Mississippi route-from Saint Louis to New 
Orleans is 1,250 miles. The total length of the route from Saint Louis 
to Saint Mary’s (all barge or steamboat route of 1,500 tons cargo capacity) 
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would therefor© be 1,900 miles. Supposing' that goods can be trans¬ 
ported from New Orleans to Saint Mark’s at about the mate rate sis on 
the Mississippi, whkr.li does not see in u a reason a Me, considering the 
small amount of lockage to be overcome on the Okefenokee level, the 
actual freight from Saint Louis to Saint Mary’s would amonnt to 11.4 
cents; or, allowing 1.6 cents for lockage, 13 cents per bushel. 

On the route from Chicago to New York the charges for transfer and 
insurance were, in 1872, equal to 4.8 cents. If we put the charge for 
this item at 5 cents, the total cost of transportation from Saint Louis 
to Saint Mary’s will be 18 cents a bushel. 

If we add to this the cost of the article at Saint Louis we shall obtain 
the market price at Saint Mary’s, and there seems to be no reasonable 

it will be considerably lower than the average price in the 
tates. 

bushel of wheat in 1874 was estimated at 
Carolina and $1.53 in Georgia, while in Missouri, in the 
same year, it was 83 ceuts. 

It is even within the range of possibility that grain could be shipped 
profitably from Saint Mary’s to New York, when it is considered that 
at 5 cents a bushel it will pay to carry grain from Chicago to Buffalo 
by lake-vessels—a distance considerably greater than that from Saiut 
Mark’s to New York. 

In the evidence taken before the Senate committee, Mr. Henry G. 

Haarstick, vice-president of the Mississippi Valley Transportation Com¬ 
pany, said: u I think if we had 22 feet or 24 feet of water at the month 

of the Mississippi River we conld send wheat to New York, and ©on- 
pete with other routes.” Now, by prolonging the Mississippi, as it 
were, by means of the Florida route, and finding a good harbor on the 
Atlantic coast, this condition is not only fulfilled, but the delays and 
dangers of the Florida cbaunel are avoided, with a saving in time, in¬ 
surance, wear and tear of vessels anti machinery, wages of crew, &c., 
which will probably more than compensate for the additional length of 
the barge route. 

Considering either Saint Mary’s or Brunswick, Georgia, as places for 
exporting grain to Liverpool, their distances from the latter place are 
actual calcnlation) 4,097 and 4,076 statute miles, respectively, while 

and Liverpool is 3,320 statute miles—a 

Saiut Mary’s. 

, in 1872, was 
Mary’s to Liverpool it 
marine-insurance, &&, 
Saiut Mary’s, allowing some¬ 
what larger insurance on account of the longer trip, these charges may 
be put down at 4 cents a bushel, We can make, therefore, the follow¬ 
ing comparative statement: 

Cafe 





the distance between New 
difference 
The average price 
19 

would be 
amounted in New 






mm • m m m mm 


Transportation Chicago to New York. 

Trausfor-charges and insurance in New York... 3.1 

.1 ight to Liverpool........... ...................... «».<«»...■>........ 19.2 


53.7 


Transportation Saint Louis to Sai n t Mary’s.... ... 18.0 

TrauBfer-chargei and i nsu ranee at Sai nt Mary’s........................... 4.0 

Freight to Liverpool......... ........ 23.7 



Difference in favor of Saint Mary’s ........ 8 

In the foregoing comparison the freight-rates of the year 1872 have 
been used, iince theu the through-charges on the northern route hare 
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been lower—considerably so within the last two years—under the influ¬ 
ence of a general depression in all branches ot # business that cannot 
continue for any length of time. 

There seems little room to doubt that breadstuffs can be carried to 
Liverpool, and possibly to New York, at lower rates by way of the 
Mississippi; even in its unimproved condition, than by the northern 
lakes and New York canals, and one reason why a larger quantity of 
grain has not, of late years, sought the cheaper route is that the civil 
war crippled and paralyzed the South, aud capital, unable to find safe 
employment at New Orleans, sought the ports of the North, w T here new 
channels were opened and old channels enlarged and improved. An¬ 
other, and perhaps the ipost potent, cause why capital is not more readily 
invested in commercial enterprises by the New Orleans 
ment of uncertainty caused by the obstructions at the mouth 
sissippi, by which vessels are frequently detaiued 
even mouths. These uncertainties sufficiently account for the 
western produce shuns so dangerous and difficult a passage, 
capital seeks more reliable channels. 

With the Florida canal finished, and, say, Brunswick selected 
eastern teiminus, there will be a harbor with a reliable depth over 
bar of 17 feet at mean low-water and nearly 24 feet at meau high-w 
enabling vessels drawing 22 to 23 feet to cross in safety. 

It is known that this bar lias preserved its depth uniformly for a great 
nnmber of years, and that the ship-channel over it has not materially 
changed in position or direction, showing it to be iu a normal condition 
of equilibrium. 

The inner anchorage is of great capacity, is quickly reached, and 

terms. It may also be stated that this is sus- 
defense by fortifications and their accessories. 

In the important matter of cost of construction, although not neces¬ 
sarily embraced in this preliminary report, it seems proper to state that 
the Florida barge canal undoubtedly possesses a great advantage over 
even the cheapest of the other routes named. With a freight-carrying 
capacity twice as great as that of the contemplated route between the 
Tennessee and the Altamaha Rivers, its construction, including those of 
the inside terminal connections west to the Mississippi River and 
Brunswick, would, it is believed, cost very considerably less. 

exceed 256 feet, 

Tennessee aud Altamaha line is stated by Major Me 
feet, indicating very important differences in 
of the Florida route, in respect not only to the original out 
strnction, but also to the current expense of administration, mainte¬ 
nance, and repairs, as well as the delays and charges for lockage. 

With single locks, aud allowing 30 minutes for lockage, the canal 
will have a yearly freight-carryiug capacity each way of more than 
13,000,000 tons, which may, of course, be doubled by doubling the locks. 
As there will not be more than 25 locks, at the outside, and perhaps not 
more than 20, the cost of duplicating them will be comparatively small. 

It may be stated that the advantages which a Florida barge-line of 
the capacity above indicated would possess over one of smaller dimen¬ 
sions need not necessarily be taken for granted. 

The possibilities of this route become still more promising if we 
regard as accomplished the entire improvement of the Mississippi River, 
beyond Saint Anthony's Falls iu Minnesota, when wheat and corn can 
be transported from Minnesota, Iowa, Wisconsin, Illinois, Indiana, Mis¬ 
souri, and other States above Cairo, to New Orleans, for au average of 









26 E 








402 


REPORT OF THE CHIEF OF ENGINEERS. 


12 cents per bushel, ami from Saint Paul for 17 cents. Adding 5| cents 
to the latter figure for transportation from New Orleans to Saint Mary’s, 
and it will be seen that at a cost of 22£ cents per bushel for freight and 
other charges, grain may be sent from Saint Paul to Saint Mary’s, aid 
by further adding 27.7 for shipping to Liverpool, the aggregate cost of 
transporting grain from Saint Paul to Liverpool via Saint Mary’s will 
average 50.2 cents per bushel, while in 1872 the cost from Saint Paul to 
Liverpool, including transfer and terminal charges at Chicago, Buffalo, 
and New York, aveiaged 67.5 cents per bushel, a difference of 17,11 cents 
per bushel in favor of the Mississippi and Florida route. 

The beneficial effects of bringing cheap breadstuff's t<^the doors of the 
cotton States are set forth in the following remarks contained iu the 
report of the Senate committee: 


The development of southern markets for the grain of the Northwest is believed to 
be a subject of very gnat commercial importance. The States of South Carolini, 
Georgia, Alabama, Tennessee, Mississippi, Aikausss, Louisiana, and Texan constitute, 
beyond doubt, the largest and most valuable cotton-growiDg area on the surface of 
the globe. The soil and climate of a large part of these States are, however, unfavor¬ 
able to the profitable culture of cereals. The States of Ohio, Indiana, Illinois, Michi¬ 
gan, Wisconsin, Minnesota, Iowa, Nebraska, Missouri, aud Kansas, on the other hand, 
embrace tbe most extensive, and by far the richest, grain-producing area in the world. 

Owing to the cost of transport of the ..reals of the West to the 8ouih-Atlantic and 

Gulf States, the demand for breadstufis causes thousands of acres of land to be 
diverted to the unprofitable culture of wheat and corn where cottou might he more 
profitably cultivated if cheap breadstufis could be procured elsewhere. With cheap 
and direct transportation provided between the grain States and the cotton States, the 
interests both of the producers of cotton aud 




The Mississippi and Florida route gains still more importance when 
it is observed that already the extreme Northwestern States and Terri¬ 
tories east of the Rocky Mountains, such as Dakota, Montana, Wyo¬ 
ming, and Colorado, are beginning to develop their resources as wheat- 
growing countries. For those remote regions the pressing necessity of 
providing a cheap outlet for their surplus produce js obvious. An 
inspection of the map shows that the system of rivers by which these 
States and Territories are drained indicates that the most natural out* 
let will be by way of the Missouri and Mississippi Rivers, with Saint 
Louis as the chief receiving aud distributing depot. 

By the Mississippi and Florida route the most distant northwestern 
portions of the Union east of the Rocky Mountains will be brought into 
cheapest possible commercial communication with the extreme 
Southeastern States, thus affording the most desirable facilities for 

to their respective sections, 








By means of this route the entire Mississippi basin, through its 
tributaries, the Missouri, Platte, Uliuois, Ohio, Arkansas, and Red 
Rivers, and their navigable feeders, will be enabled to send in river 
steamers aud barges its surplus produce of every description to tbe 
Atlantic coast in unbroken bulk. The cargoes would be carried iu some 
cases upward of 3,500 miles. Nor will this immense basin represent all 
the area that will furnish trade to this line, since large portions of 
Alabama, Mississippi, and Georgia, with their independent systems of 
rivers, when sufficiently improved, will likewise assist in increasing tbe 
tonnage of the unite. Indeed, the demand upon this line promises to 
be so great under that invariable law of trade by which au article for 
sale always seeks the cheapest method of reaching a good market, that 
it would be necessary to exact only the most moderate tonnage-dues to 
render its construction, administration, and maintenance a very light 
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burden for the General Government to carry, while a larger portion of 
the people of the country would be readied by its benefits than by any 
of the other routes that have been discussed. 

Some apprehensions were formerly entertained in regard to the 
injurious effects of the southern climate upon the cereals sent from the 
North w^t into the Gulf States. 


This matter may be considered as having been disposed of by the 
investigations of the Senate committee, which led them to express the 
opinion that “little, if any, greater difficulty need be apprehended by 
this (the Mississippi) route than by any other. This opinion is borne 
out by the fact that wheat shipped from San Francisco to Liverpool, 
passing the equator twice, and doubliug Cape ilorn, is said to have 


always arrived there in 

No discnssion of the 

§. 

be supposed to possess 



ass condition.” 
advantages which 
i© barge-line will be 




THE DANGERS OF THE FLORIDA PASS. 

* 

Another source of tonnage on the Florida line will be the ooastwise 
trade of the United States, which will undoubtedly take advantage of 
this convenient mode of making the transit from the Atlantic Oceau to 
the Gulf, or vice versa . A numerous class of light-draught coasters, 
whether propelled by wind or steam, plying along the coasts of the Gulf 
or of the Atlantic, cannot venture the risks of a passage around the 
Florida capes, so that the 1 mg tongue of laud called Florida actually 
acts as a barrier to the full development of the coastwise trade. While 
it is true that numbers of coast that might be accommodated by the 
canal will hazard the passage of the Florida straits, it is no lews true 
that so many are the shipwrecks on the southern and Southeastern 
coast of that State that its inhabitants consider wrecking as ofie of 
their regular, as it is one of their most thriving, industries. Accord¬ 
ing to the Official Guide of Florida for 1873, there were, during that 
year, 700 salvage cases decided by the salvage court of Key West, 
which is the principal rendezvous of the wreckers along the Florida 
reefs east of that point. The Official Statistical Kegister of Alabama 
for 1871 says: 

Rather than risk the dangers of the Florida Fass, shippers in Mobile now prefer 160 
miles of rail from Cedar Keys to Fernandina, in Florida, with a delay of several days, 
and all the expenses, losses, and inconveniences involved, in two transshipments, one 
from ship to rail, the other from rail to ship. 



Rather than incur the risk* of that dargerons navigation, fonr times the equivalent 
of railway transportation, with the delays and expenses of two transshipments, were 
preferred across the peninsula. 


It is a well-known fact that much of the cotton which formerly and 
necessarily sought shipment at Mobile now goes to Savannah, Ga., by 
rail from Montgomery, Selma, and other local centers of tliecotton trade. 

From the most trustworthy information available on this subject, it 
appears that the extra insurance on vessels passing through the Florida 
straits amounts to nearly 13,000,001) annually, and the annual losses to 
oore than $2,000,000. Some authorities place it as high as $2,500,000. 

In order to find how much tonuage might accrue to a Florida canal 
through the present coastwise trade, it was thought desirable to ascer¬ 
tain the number of vessels, and their tonnage, pntering’and clearing 
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Gulf ports during the year, and passing through the Florida channel; 
but the inquiries made for that purpose at the customs districts of the 
Gulf, and at the Government Bureau of Statistics, have been responded 
to very incompletely, and the information received entirely fails to fur¬ 
nish data for determining the aggregate amount of tonnage and value 
of the coastwise trade that way. There seems to be a defect in legisla¬ 
tion with respect to the coastwise movement of vessels of the United 
States, which prevents the collection of full statistics on the subject, to 
which attention has been repeatedly drawn in the reports of the Chief 
of the Bureau of Statistics. It has been deemed best not to introduce 
the incomplete information that has been supplied in this connection. 


A SURVEY TO DETERMINE THE FEASIBILITY, ETC., 


TUB PROJECT. 


An examination 






y in detail to determine the feasibility of the 
late of its cost, should embrace the following 



A survey of Okefenokee basin to determine its water-capacity, and the 
best method of draining it; the selection of the approximate location of 
the summit-level and feeder, and the positions of the locks; repeated 
barometric observations along the summit-line to ascertain its approxi¬ 
mate altitude ; the gaugingof streams that may form a part of the route, 
and the character, magnitude, location, and number of obstructions 
therein; the gauging of tributaries to those streams; the determination 
of the number, location, aud extent, and the general hydraulic capacity 
of swamps and poods that may be traversed by the line; the determina¬ 
tion of the best general location of the western branch between the 
Suwannee River and Saint Mark’s, and the collection of all information 
having any bearing upon the subject that can be obtained from river 
and branch pilots, and the inhabitants of the country. 

JEs I’ll I in a ted eon t ci 1 1 o Jii iiiiliji 1 lift ti o u.. . . . . ........ ...... ...... ...... ........ ...... IP j. 500 


* • » » 


at * » 


• » » « 


• & w m » • 



DETAILED PROJECT AND ESTIMATE 


If it were desired to complete the whole survey 
months it is thought that eight working parties of 
-each, costing from $500 to $600 per month for each ps 
plish it in that time. 

These parties might be placed as follows: 


*y in four working 
of six to eight men 
party, could accom- 


On the Saint Mary’s River... 

On the summit-level and Okefenokee Swamp.. 

On the Suwannee River......... 

Between the Suwannee River and Saint Mark’s 


• • m • • m % • 


m m m m 


wimp 


• • • 


• ib m m m • • m m m m 


m m • • • 


• n§ m m m mm 


m m is • 


1 party. 

3 parties. 
I party. 

3 parties. 


The total pay of the eight parties would be equal to the pay of one 
party tor thirty-two mouths. The total cost of such a survey would 
be, therefore, including the purchase of instruments, stationery, camp 
equipage, &c.: 


32 months’ pay of one party at $500 or $600 per month 

Instruments, and field and office stationery....... 

Camp equipage...................................... 

Boat and wagon hire.............................. 

Boring or shaft-sinking........... .................. 

Traveling expense®.................................. 

Office work.......__..............._.......... 

Ten percent, contingencies........................... 


m m m m m m 


m m m 


m m m • • ••• 


m m m m m m m 


$16,000 to $19,200 

3,200 

1,000 

3,000 

2,010 

1,600 

2,500 

2,930 to 3,250 


Total.. $32,230 to>35,750 

Di 
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If the preliminary esn ruination to determine the feasibility of the 
route be made first, m already indicated, the foregoing estimate of the 
cost of n detailed survey may he reduced §3,000or §4,000. 

Very respectfully, your obedient servant, 

Q. A. Gillmore, 

Lieut CoLof Engineers, BrL Maj. Gent, t 7 , & A . 

Brig, Gen, A, A. Hpmpiikeys, 

Chief of Engine era U t S. A . 
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balance of tht J t nikd Slat**, Jiao, the amount of grain , and of wheat and corn only, fn 
btnhi is, jo * head of papulation, ralxrd in either section of country, and in the United 
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Note.—T he 
60, and lt*70, 


i “grain States" comprise Ohio, Indiana. Illinois, Michigan. Wisconsin, Minnesota. Iowa, Missouri, Kansas, and Nebraska. The population in 

obtained from the United States Census Reports ; that for the years 1872 and 1874 has been estimated. 


the years 1850, gg 
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ANNUAL IiEPOItT OF CAPTAIN A. N. DAMRELL, CORPS 
OF ENGINEERS, FOR TOE FISCAL YEAR ENDING JUNE 
30, 1877. 

United States Engineer Office, 

Mobile , Ala., July 17, 1877. 







General: I 

statements, for the year 1 

under my charge. 

Very respectfully, your obedient servant 






. A. A. Humphreys, 
Chief of Engineers, U. S. 


A. N. 
Captain 


Damrell, 
Engineers. 













I i. 

# 

> IMPROVING HARBOR AT MOBILE, ALABAMA. 

* 

Daring tbe last fiscal year, the opening of a channel 200 feet wide, 
13 feet deep at mean low-water, had been accomplished, and, in order 
to complete this improvement in accordance with approved plans and 
instructions, the only work remaining to be executed at the beginning 
of this fiscal year was the completion of the widening of the channel 
through Choctaw Pass to a width of 300 feet. 

This work was carried on under an unexpired contract with 
ball, and an unexpended balance of an appropriation of $26 
by act of Congress approved March 3, 

widening of this 

was suspended, and during the remainder 
year operations were confined to the care and preservation of 
property pertaining to this improvement. 

The amount of material excavated during this fiscal 
lows : 

July, 1870, Choctaw Pass............. 20,032 

August, 1876, Choctaw Pass.........__.............. 20,824 

September, 1876, Choctaw Pass....... 5,217 

Tot.il . • m m m • •••••# •»•••• m m m m + m m m 0 • # * m » ’*» # m m m m m m <*•*••• • m m m • • .......... 46,133 

the completion of Choctaw Pass Channel the object of this im¬ 
provement, “ to open a 13 foot chauuel from Mobile River to tbe 13-foot 
curve in Mobile Bay/’’ has been attained. Since its completion in Sep¬ 
tember last no changes in the depth of water have been reported, and 
tiie records of the pilots show that during the year 90 barks, brigs, and 
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schooners, drawing from 9 to 13 feet of water, have passed in and oat 
through this channel. 

The following is a statement of the number of coble yards excavated 
and amounts expended each year, from the beginning of the work, on 
this improvement: 


Fiscal year. 

Cnbio yards 
excavated. 

Amount- ex- ® 
pended. | 

F.'asal year. 

i 

Cubic yards 
excavated. 

Amount ex* 
pended 

1870-’71.. 

38,500 
107,963 
163,369 
373,389 
353,752 

1 

120,714 76 
58,705 39 , 
61, 106 29 
96,945 35 
85,275 94 

i 

1875-’76 ............. 

X®, 575 
46,133 

♦ V, 171 % 
13,1250 as 

ld7S- 9 73.............. 

1813- 71 • • 

1814*“ m m » m w> mm m • m m m m * 

18 76— 77.... 

Grand total...... 

1,303,581 

390,109 55 






in removing wreck and jetties, 
dredging is 28 cents, including all 
expenses. 

cost, made in 1870, was $656,800, 
feet the whole length 


After deducting amounts 
the average cost per cubic 
engineering, office, 

The original esti 
but assumed a width 

revised, later, the same year, and estimated at $774,315.52, with an as 
sumed width of 250 feet over Dog River Bar, and 200 feet for Choctaw 

Pass. It was again revised in 1873, and the cost [.>ut at $589,237.69, 

with a width of channel of 200 feet the whole length. The channel, as 
actually cut, has a width of 300 feet through Choctaw Pass, and 200 
feet through Dog River bar, and cost (including $70,550 expended by 
the Alabama State Harbor Board, exclusive of removing obstructions,) 
$460,719.55. 

The great reduction of the actual below the estimated cost is dee to 

the greater part of the dredging was done at contract 
below those upon which the estimate was based and those 
proposed In the earlier bids. 

The improvement, so successfully accomplished, has been of great 
benefit to the commerce seeking this port, but a large class of vessels 
which cross tbeouter bar, which has a mean low-water depth of 21 feet, 
air© still compelled to lie at auchor about 27 miles from the city, and dis¬ 
charge and receive their cargoes by lightering, with all the disadvan- 

increased freight and liability to damage of merchandise trans¬ 
ferred in this way. 

, sailing up to the 

wharves of the city, is an tant one, one much desired by all inter¬ 
in commerce at this and one, in my opinion, easily attained 

with commercial importance of 
I would therefore recommend 

■ «. r 

that an appropriation of $10,060 be made to commence 
iug to such plans as may be decided upon by a Board of Engineers to be 
convened for the purpose, the cost of the necessary examination and 
survey to obtain the necessary data for the use of the Board to be paid 
from this appropriation. 

As a conclusion to this report, I deem it my doty to report that a 
company called the Mobile Bay Breakwater Company has, under char¬ 
ter a in d authority from the legislature of the State of Alabama, already 
commenced work on a breakwater on the Middle Ground, to the north 
of Mobile Point, of which the proposed location and extent are about as 
follows, as reported by their engineer: 

The main lie© or northwestern face of Hie 'breakwater to conform to the general 
direction of the southeast edge of the Middle Ground, that is, along the 18-foot com, 
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as near as practicable, extending as far eastward as the extent of deep water, and 
thence by an angle to a southeast course, and extend in a direction to want the spit 
(off Navy Cove) as far as may be necessary for the proper protection of the proposed 
harbor. The westward extension of the breakwater is to be to a point in the 18-foot curve 
near the southwest end of the Middle Ground, and bearing about due north from the 
wharf at Fort Morgan, Mobile Point, from which point the west wing to extend in 
about ado© south course toward the wharf, and in that direction till a front in 24 feet 
of water is reached, giving an entire length of breakwater, including main line and 
wings, of about 2 miles. 

The effect of this construction cannot be positively fixed by data at 
present available, and no satisfactory report can be made, should one 
be called for, as I suppose is probable, (the company having memorial¬ 
ized Congress to indorse the plan,) until after long-continued and care- 
fnl examination of the currents in that portion of the bay. 



This work is in the collection-district of Mobile, Ala., and Mobile is the port of entry. 
The following statistics have been furnished me by the collector for the fiscal year: 
Number of vessels entered, 238, with a tonnage of 110,346 tons; number of vessels 
cleared, 213, with a tonnage of 110,714 tons. 

Value of exports of domestic produce, $12,812,066; value of imports, $648,404. 
Appropriation asked for fiscal year ending June 30, 1879, $10,000. 


Money statement . 



1.1876, amount available .......................................... $16,265 83 

1.1877, amount expended during fiscal year ..................___ 12,250 26 


................................. 4,015 57 

in fiscal year ending June 30,1879. 10,000 00 




REMOVAL OF OBSTRUCTIONS AT THE ENTRANCE TO THE HARBOR OF 

PENSACOLA, FLORIDA. 


United States Engineer Office, 

Mobile , AlaDecember 19, 187 


General : In comp 









the follow¬ 


ing statements in regard to “ an examination and survey to ascertain 
the cost and practicability of removing the obstructions at the entrauce 
of the harbor of Pensacola, Fla. 77 


At the entrance to this harbor there are four wrecks, as follows: 

No. 1. Pilot-boat Nettle, 34 tons, sunk May 31, 1875, in fathoms of 
water, about 1 mile north-northeast of the Outer Bar Buoy." 

No. 2. Ship William Miles, 1,200 tons, wrecked in the year 1869 in 1.2 

feet of water, on the Middle Ground, about three-fourths of a mile east 
of Fort McRee, now buried in the sand. 

No. 3. Spanish bark Ada, 900 tons, wrecked on No. 2 in March, 1872, 
and lying alongside of her. 

^ No. 4. Steamer Convoy, burned about the year 1868, and sunk in 12 
feet of water one-half mile south of the light-house, with part of her 
machinery still above water. 








410 


REPORT OF THE CHIEF OF ENGINEERS. 


Wreck No, 1, located outside of the bar in deep water, may mot prove 
much of an obstruction to navigation, and may not require removal. 

Wrecks Nos. 2 and 3, located on the east side of the main channel, 
not only interfere with the navigation of light-draught vessels, bat, what 
is of more importance, they are supposed to have an injurious effect upon 
the main channel. Owing to their location a strong tidal current, 
strongest at ebb-tide, sweeps by these wrecks and washes the sand from 
around them into the main channel; and since their existence this chan¬ 
nel, according to the statements of the pilots, has shoaled 1£ feet, so 
that now at ordinary tides only 2L feet of water can be found. It is 
also supposed that they to some extent cause the rapid abrasion of the 
opposite shore at Fort McRee. 

Wreck No. 4, being partly out of water and plaiuly visible, may not 
be very objectionable to navigation, but should it be fouud to exert any 

upon the direction of the tidal current its 
necessary. 

The harbor of Pensacola, Fla., is undoubtedly the finest harbor 
the Gulf of Mexico. It covers an area of over 20 sqaare miles, with 
pie depth and good anchorage-ground ; is perfectly landlocked and easy 
of access. Pensacola is the port of entry. The commerce of this port 
consists almost exclusively in the exportation of timber and lumber, 
principally to foreign countries, and is mostly carried on in vessels of 
heavy draught. The following is an average, obtained from statistical 
figures of the last three years, furnished me by the collector of this port: 




^ fltl U6 of 103 ports % lift » » >• • * • m m « <1111 •« m » « » « « fflffli * » »' m m • m m « « wiw m m m » m m m * » m m< • m m m «» * *» m m m » * * » ♦23,067 

Value of exports ......................................... .12,068,767 

JNiii.liliei of veasels entered,.................. »*............ #«».•........... 590 

With tonnage of ......... 283,009 

Numper of'vessels cleared................................................ 579 

With tonnage of.......... 234,263 

In this harbor is also located a United States navy-yard, the only one 
on the Gulf of Mexico; and this fact alone would make the preservation 
of a deep channel through its entrance a work of national importance. 

The probable expense attending the examination and location of these 

wrecks with necessary soundings and current-observations sufficient to 

determine the necessity and feasibility of their removal, with general 

estimate of cost thereof, will be about $4,000. 

• •#### * 



LETTER OF THE CHIEF OF ENGINEERS, 

Office of the Chief of Engineers, 

Washington^ D. C, t Mag 2®, 1877. 

Sir: The attention of this office has again been called to the impor¬ 
tance of an examination to ascertain the cost of removing the wrecks ia 
the entrance to Pensacola Harbor. The estimate of 111,000 you sab- 
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mitted for this purpose, ia your letter of December 19, lust, is deemed 
excessive, and, besides, that amouut cannot be spared from the very 
limited funds at disposal for that purpose. It is thought that a suffi¬ 
cient examination can be made for a much less sura, especially as you 
say the Coast-Survey charts will furnish much of the data, and uo survey 
will be necessary. 

You will please, therefore, revise your estimate, and ascertain the 
smallest cost of such an examination as will furuish, if not an absolute, 
at least a close, approximation to the cost of removal. 

By command of Brigadier-General Humphreys. 

Very respectfully,your obedient servant, 

John G. Parke, 

Major of Engineers . 








LETTER OF CAPTAIN A. N. DAMRELL, CORPS OF ENGINEERS. 


United States Engineer Office, 

Mobile , Ala,, June 2, 1877. 

General: In reply to department letter of the 29th ultimo, I have 
the honor of submitting an estimate of cost of an examination for fur¬ 
nishing an approximate estimate of cost of removal of the four wrecks 

at the entrance'of Pensacola Harbor: 

* „ " 


Charter of schooner for one month ............................. 

Diving apparatus, diver and assistaut, on© month, at #40 per day 
Assistant engineer in charge, one month 

Tools, rope, &c... 

Conti agencies.... 


m • 


« • » m m » 


• m 


n » 


» * 4ft 


* m 9 «* 4ft » « m • m ®9S 


« <» Ml «. m * 


m «i .» »» ioooi. »i «!i m • m m m » • • m * « m • mo 


» * 


«i m » 


8888 m> m « « m W • ®8# w 


*' 8008. «S0> 


«i 80880. 88». 


Hi *88. » liSe 1 88® *81 *1® *001 


888. *881 » *8* 


*88 8888 . 


$300 0© 
60(1 00 
150 00 
200 00 
250 00 



500 00 


Very respectfu 




obedient servant, 


Brig. Gen 




Humphreys, 






A. N. Damrell, 
Captain of Engineers, 


LETTER OF CAPTAIN A 






ENGINEERS. 



tates Engineer Office, 
Mobile, Ala., July 24, 1877. 

General: As promised in my letter of June 23,1877, 1 have the 
honor of reporting that the cost of removing the four wrecks specified 
in Pensacola Bay is approximately estimated by me at $20,000 for the 
whole, and 1 would recommeud an appropriation of this amount for the 
improvement of Pensacola Harbor. 

As there were some inaccuracies regard these wrecks in my letters 
of December 19, 1876, and June 23, 1,877, 1 here give the list corrected 
according to my present information: 
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Class. 

Name. 

Tc image. 

Date of 
wreck. 

Ship......... 

¥m. Miles.... 

1,200 

1809 

Bark ........ 

Ada........... 

700 

1872 

Steamer ..... 

Convoy. 

375 

1864 

Pilot-boat.... 

Nettle......... 

34 

1875 


Depth of 
water. 


FeeL 


12 

13 

12 


14 


Remarks. 


Iron fastened ; well settled In the niiBid; 

considerably broken np; no ralnii. 
Iron and copper fastened; well settled 
in the earn ■ not mnch value. 

Iron and copper fastened; well boned 
in the sand. 

Oatslde well settled in the nod. 


The positions are as stated heretofore. 

Very respectfully, your obedient servant, 

A. N. Damrell, 

/ ■ 11 

Captain of Enginetrt. 

Brig. Gen. A. A. Humphreys, 



I 3- 

IMPROVING HARBOR OF CEDAR KEYS, FLORIDA. 

In my report for last fiscal year on this improvement I stated that a 
channel 100 feet wide and 12 feet deep at mean low-water had been cot 
through the outer bar of this harbor. No work has been clone during 
the present fiscal year. I am informed that this channel ha® been in* 
changed. 

By act of Congress approved August 14, 1870, an appropriation of 
$10,000 was made for this improvement, which was made available by 
order of the honorable the Secretary of War, dated March 3, 1877, au¬ 
thorizing its expenditure. In reply to letter from the Chief of Engineers, 

dated March 3,1877, asking for the recommendation of a project for the 
expenditure of this appropriation, it was proposed to apply the same- 

list. To widen the cut through the outer bar to a width of 150 feet, by 
dredging, under contract. 

2d. To widening and deepening the channel inside Sea-Horse Key, by 
dredging, under contract. 

this 





for.proposals for this work were published ^ under authority of the 

ceived and opened, and abstract of same forwarded to the Chile of Eft* 
gineers May 23, 1877, By letter dated June 1, 1877, the contract for 
this work was awarded to the lowest bidder, Jas. E. Slaughter, at 
cents per cubic yard for inside dredging, and 92 cents per cubic y 
for dredging on the outer bar. 

Work on this improvement will be commenced as soon as the coo- 
tractor can put his dredge-boat in working order. 

This w of It is local eel i n til e collection-district of Sain t Mark’s, and Cedar Keys in the 
port of entry. 

No statement of the commerce of this poit has been famished by the collector, ah 
though timely application was made from this office, but will be forwarded as soon as 
received. 

Original estimated cost of this work .................................. .... $133,500 

Whole amount appropriated............................................... 32,500 

Appropriation asked for fiscal year endmg J an© 30,1879.................... 50, OW 

Abstract of bids is herewith attached. 
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Money statement . 


July 1876, amount available............................... $4 95 

Amount appropriated by act approved August 14, 1876..$10,000 00 

- $10,004 95 

July 1,1877, amount ex pended d uri ng fiscal year.......... 21 30 

July 1,1877, amount available.... 9,983 65 

Amonnt (estimated) required for completion of (existing project.......... 101,000 00 

Amount t hat can be profitably expended in fiscal year ending June 30,1879. 50,000 00 

Abstract of bids received and opened May 22, 1877. 


•tf 

U 

0 

► 


m 


m 






■s* 


Dredging in the 
htrborof Cedar 
Keys, Fla. 

iog in the 
harbor of Cedar 
Key*, Fla. 
Dredging in the 
lutrbor of Cedar 
Keys, F1 .il 
Dredging i® the 
harbor of Cellar 
Keja, Fla. 





Kimball 


10,000 cubic 
yards, more 
or lees. 



• » Mi * * » 


* « • * 


Cbas. Fits Simons 


• • • » 


• * • • » • 



* III. (jf IftlllUlQl • • mi m « J » v m * ClO 


•» 


50 

5 


mpa® 


o m 
u 2 

8 § 


B j 
Eb 

n 


<0 

0 . 


M 


1.09 


On or before 
September 1, 
ltn7. 

On or before 
August 31, 
1877. 

On or before 
November 30, 
1877. 

On or before 
July 4,1877. 


On or before 
November 30, 
1877. 

On or before 
December 31, 

1877. 

On or before 
January 31, 

1878. 

On or before 
November 30, 
1817. 








I 4 . 

OP CHOCTAWHATCHEE RIVER, ALABAMA AND FLORIDA 

During the month of September, 1875, operations on this river had to 
be suspended for want of funds, and work was not resumed until May, 
1877. By Department letter, dated April 21,1877,1 was informed that, by 
of the honorable the Secretary of War, the appropriation of $5,000 
de by act of Congress approved August I f, 187 
t of this river was available, and instructed to submit 
expenditure. 

[died to the 

nations, and that the 
lie funds allotted will permit, having been approved by letter of the 
Ubief of Engineers, dated April 27,1877, necessary preparations for the 
mmediate commencement of operations were at once made, and during 
be month of May the work of removing snags, sunken logs, &c., was 
tfgun. A light-draught steamer was chartered, to work in connection 
vith the snag-boat, in order to forward operations as much as possible 
luring the present favorable season. One hundred and eighteen snags 
fid stumps have b^en pulled out, and more than 300 overhanging trees 
fit and removed, to the close of the present year, leaving the lower por- 
ion, about 75 miles from the mouth of the river, in good boating condi- 
ion at low-water. 

Daring the cessation of the work, from September, 1875, to May, 
877, several land-slides occurred in the upper part of the river, which 
fid been made navigable previously, caused principally by ihe lodging 
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of logs and timbers on the shoals, and the appropriation will only be suf¬ 
ficient to clear the chatiuel of those snags, logs, and overhanging trees 
from the mouth of the river to Geneva. 

In the upper part of the river three wrecks of steamers are still to be 
removed, and a channel through two rock shoals, from 200 to 300 feet 
long each, on which there is only about 10 inches of water, will have to 
be blasted before the contemplated improvement can be accomplished. 

It is proposed to continue the removal of snags, cutting overhanging 
trees, and improvement of bars in this river during next fiscal year, 
until the appropriation is exhausted. 

Original estimated cost of this improvement.. $34,332 00 

Whole amount anpropiia 
Appropriation asked for fiscal year 

The Choctawhatchee River is situated in the collection-districts of Per sacola and Mo¬ 
bile, and Pensacola, Fla., 


m • m • <■» 


mm m • • m m m m m • • • • • • • 



m m m m m m m 


m m m 




Number of vessels entered during the year, 590, with a tonnage of 288,569 tone; 
number cleared, 587, with a tonnage of 276,724 tons; total value of exports of domestic 
produce, $2,276,822; amount collected on imports and tonnage does, $51,165.60. 

It is estimated that nearly one-half of the timber shipped at Pensa¬ 
cola comes down this river, and there is good reason to suppose the 
commerce on the river will be very much increased wheu the projected 
improvement is completed. 


Money statement 


July 1,1876, amount available.J. 

Amount appropriated by act approved August 14, 1876. 


• m m m m m m * aft 


|284 93 

, 00 # ©0 


July 1, 1877, amount expended daring fiscal year... 


i» » «i» <«> am aft mi m am 


» m * 




» * » m » • «» » m » m » * 


■mi »■ * • » m * » * am 


« urn '■» a® » » am » m 
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IMPROVEMENT OF APALACHICOLA RIVER, FLORIDA, 


p. 284 93 
2.498 55 


2.786 38 


Amount (estimated^ reqnired for completion of existing project... 19,332 00 

Amount that can be profitably expended in fiscal year ending June 30,1879. 19,000 ©0 





year, 

from an unexpended bal* 


and work done during the year was 
ance of former appropriation. 

The steam snag-boat Clara Dunning, which daring the low stage of 
water had been employed on the Chattahoochee River, was sent to the 
Apalachicola Hirer in December, 1870, and during that mouth and Jan¬ 
uary, 1877, a large raft was removed from the junction of Moccasin 
Slough with Styx diver, and at the junction of Apalachicola River and 
Moccasin Slough several large stumps were blown up and taken from 
the channel. 

The continued rise in the river and very severe weather made a sus¬ 
pension of further operations necessary, aud the steamer, being very 
much in need of repairs, w as ordered to Columbus, Ga. 

It is proposed to continue the improvement duriug next year by con* 
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strutting a clam on the west side of the upper end of Moccasin Slough 
aod removing the point of land on the east side, thus forcing a larger 
olume of water through the slough and straightening the channel. 


Oripnal estimated cost of work..... $80,000 00 

Amonotappropriated previously............... 20,000 00 

Appropriat on asked for fiscal year ending Jnue 30, 1879..... ;. 20,000 00 


This river is situated in the collection district ( f Apalachicola, Fla., and Apalachicola 
is the port of entry. 

The following statistics have been furnished me by the collector of 
this port: ' 

Number of v ssels entered during the jcap, 21, with a tonnage of 7,082 tons; number 
eleared, 16, with a tonnage of 22rt tone. Value of domestic produce shipped by river 
inland, $62,250, and of merchandise imported, $200,000. Value of exports not given. 


• • • «• • • •••••• m • • • * ■ • • *••••<* 

* m m * • m » « m m m m m • ■« « m m m • » • « « » • 


» hi >ii> *»■ * * • • » » «»> • » * m » m » • * * « * * • » • » » » * • W * * m « • • « «# m m » 

* 

t Amount (estimated)required for completion of existing project._____ 60,000 00 

Amount that can be profitably expended in fiscal year ending June 30,1879. 20, 000 00 





• • • • 


• • • 


daring fiscal 



$8,555 50 
3,778 59 


I 


IMPROVEMENT OF CHATTAHOOCHEE AND FLINT RIVERS, GEORGIA. 

Operations on this improvement were confined to the Chattahoochee 
Biver duriug this fiscal year. ' 

The continued high stage of water prevented the boats from working 
on the bars and shoals during July, and the steam snag boat was 
employed in removing snags and cutting overhanging trees until 
August, when work at Wolfax Bar jetty was resumed. Upon examina¬ 
tion of the effects of the freshet on the work on this bar, it was found 
necessary to protect the head of the jetty by rock riprap, and to extend 
the breakwater ou the Georgia shore to the south end 
tance of 560 feet in order to prevent further abrasion 
the formation 








sent on tb 
was found that 

work until thoroughly repaired. She was at once ordered to Columbus, 
Ga., and repairs commenced without delay. A new hull had to be 
bnilt, and at the close of the year all the machinery had been trans¬ 
ferred to same, and, as soon as necessary quarters for the working party 
can be completed, the boat will be ready for the season’s work. 

The blasting-boat, with her crew and outfit-, commenced operations in 
August, 1876, ou Little Uchee Shoals, where 111 cubic yards of rock 
were removed, giving a CO foot channel, 4 feet deep at low water. From 
this place the boat dropped down to Slick Bluff, at which place work 
was carried on until the middle of November, when a channel 55 feet 
wide and 3 feet deep had been attained. Several isolated rock reefs, 
v ery dangerous to navigation above and below this shoal, were also 
removed. Five huudied and eighty-two cubic yards of rock were 
excavated daring this time. The number of blasts made was 110, the 
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average charge being 6 pounds of gunpowder, with 5 feet depth of 
drill-hole, and the actual cost of removal of rock at these shoals was 
$3,35 per cubic yard, including all expenses. 

A rise in the river in the latter part of November prevented farther 
blastiug operations, and after the removal of 21 sunken logs from 
Hardridge’s Shoal work was suspended for the season. In April, 1877, 
necessary repairs were made to the blasting-boat and tender, and opera¬ 
tions were resumed at Middle liock, below Slick Bluff, and, with only a 
few days’ interruption by a rise in the river, were carried on to the clone 
of the year. The current at this place being very strong, it became 
necessary to construct a breakwater above the work to procure slack- 
water, which, however, caused sand to settle in the eddy, retarding the 
progress of the work, and rendering drilling difficult. Oue buudred 
and thirty-eight cubic yards of rock were removed from the “ Middle 

blasts, 

pounds of gunpowder. 

during next year to continue the work on the 
improvement of the most dangerous shoals on the Chattahoochee River, 
such as Hardridge’s Shoals and King's Rock, and then resume opera- 
















Chattahoochee and Flint rivers are in the collection-districts of Mobile, Savannah, 
Brunswick, and Saint Mary's. Tlie nearest port of entry is Apalachicola, Fla. 

The following is the only information that could be obtained in regard 
to the statistics of the traffic carried on ou these rivers : 


Number of bales of cotton transported...... 

Total vain© of merchandise, Ate., transported 


• an 


» » m m si® 


* » 


• i» m m «0!v «• « m » m ■«» 8888 m • m 


» » m 


Original estimated cost of improvement...........-.. 

Total amount appropriated ...... 

Appropriation asked for fiscal year ending Jane 30, 187! 


« 


31,730 

$5,796,800 

(330,000 
70,000 
50,000 


Money statement 


July 1,1876, amount available.......... 

Amount appropriated by act approved August 14,1876 


* m m m • » m « m 

• m ■» m * m m <m m m 


$27,603 06 
20,000 00 




amount expended during fiscal year 


8891 ' « • m 


« * <99» 99(1 m % till <088 • m » • .8®' • (991 <9991 


47,603 06 
22,037 97 



m <89B' » '» m <m m m m * * • » • • • • m « » » 



Amount 




* *81 


......_ 260,000 

in fiscal year ending June 30,1879.. 50,000 


I 7- 

IMPROVEMENT OF BLACK WARRIOR AND TOMBIGBEE RIVERS, ALABAMA. 

As soon as the stage of water permitted, a full force was engaged on 
this improvement, and a number of bars and shoals were made passable 

for boats at low.water, by the construction of jetties and breakwaters, 

namely, Battle’s Gin Bar, Washington Bar, Cut-Off Bar, White’s Bar, 
and Cleveland Shoals. The snag-boats were engaged in removing wreck 
of steamer Lily and snags and sunken logs over those bars and shoals. 
On the 10th of August, the appropriation being exhausted, all work 
was suspended. 
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By letter from the Chief of Engineers, dated October 24, I was in¬ 
formed that the appropriation of $1.1,000, mad© for this improvement 
by act of Congress approved August 14, 1876, was available* The sea¬ 
son being very favorable, necessary steps to resume the work were at 
once takeu, and, on November 1, work ou the jetties was resumed, and 
by the middle of that month a full force was employed ou all the boats, 
and work continued until December 31, when the severity of the weather 
and a rise in the river compelled a cessation of active operations. Dur¬ 
ing tiiese months, November and December, 1876, the following bars 
were improved, viz: Dohanas, Alligator’s, Colvin’s Island, and Log 

Several bars of less importance were passed by in order to 
as far as possible, the most troublesome obstructions, and 
working on this plan, steamboats which had heretofore been obliged to 
turn back at Log Shoals were enabled, on a slight rise of the river, to 
extend their trips to Tuscaloosa. 

The freshet in 

and operations on this improvement could not be resumed until 
The amount of funds available at this time being only sufficient to 
a small force during this working-season, it was deemed best 
confine operations to the removal of suags and overhanging trees from 
the mouth of the river to Log Shoals, and this work has been carried 
ou to the close of the vear. 

Win 

The manner of constructing jetties and shore protections, for the im-. 

proremeut of bars ou this river, was lolly described iu my last report, 

and has been adhered to during this year’s work. As the shore pro¬ 
tections are not of a lasting character, au experiment has been made 
with willow-planting, and should this prove successful, many points 
on the river could be permanently protected in 
I append, herewith, a summary of amount and 
the different bars and shoals durimr the past 11 sea 
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and shoals during tl 

Number of overhanging trees cut and removed 

Number of steamboat wrecks removed. 

Number of yards of gravel dredged 
Length of shore planted in willows 

Linear feet of ietties built and number of snass removed as follows : 
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Localities. 
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Tuscaloosa to Battle's Gin ..L 
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172 

19 
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16 
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559 , 

91 


25* 

30 


754 

164 


Bur above Mary 11.... 

343 

30 

Colvin’s Island... 

33s 

15 

Log 1 Shoals. 

1,340 

70 

Jennings’ Ferry.. 

«»••••<■>•! 

48 

Prairie Creek ... 


49 


5, 070 

798 


The number of bales of cotton shipped to Mobile, by the Black Warrior and Tom- 
bigbee Rivers during the tiscal year, was 00,109, and the value of the exports up these 
rivere Is approximately valued at $2,707,005. 


Original estimated cost of the work....... $ 172,603 

Whole amount appropriated ................ 40,000 

Appropriation ask A for tiscal year ending J une 30, 1879.. 100,000 


The Black Warrior and Tombigbee Rivers are in the collection-district of Mobile, 
and Mobile Ala., is the nearest port of entry. 
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REPORT OF THE CHIEF OF ENGINEERS. 


Money statement . 


Jnlv t, 1 -7f’, imount available. $5,118 OB 

Amount appro] riated by act approved August 14, 187G. 15,000 00 


20,118 08 


July !, I"77, amount expended during fiscal year. 14,655 04 

July 1, I "77, amount available. 5,463 04 


Amount mated) required for completion of existing project. 

Amounl that cun be profitably expended in fiscal year ending June 30,1879. 


132,603 00 

100,000 00 
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ANNUAL REPORT OF CAPTAIN C. W. HOWELL, CORPS OF 
ENGINEERS, FOR THE FISCAL YEAR ENDING JUNE 30, 
1877. 

United States Engineer Office, 

New Orleans , La., August 6, 1877. 

General: I have the honor to transmit herewith the annnal reports 
forthefiscal year ending June 30, 1877, of the various works of river 
aud harbor improvement and surveys under my charge. 

Very respectfully, your obedient servant, 

C. W. Howell, 

Captain of Engineers. 

Brig. Gen. A. A. Humphreys, 

Chief of Engineers, U. S. A. 


J i* 

IMPROVEMENT OF THE MOUTH OF THE MISSISSIPPI RIVER AT SOUTH¬ 
WEST PASS. 

The results obtained by continuance of this work during the fiscal 
year have been of marked benefit to commerce, and have been duh - 
ported from month to month, as shown by the following extracts i'nun 
ray monthly reports: 

For July: 

* • • # • » « 

The depth of channel at mean low tide ranged from 15£ to 16£ feet, with a least \v 
for those depths ranging from 70 to 60 feet. High tides ranged above mean low 
from 21 to 3 feet, making the depth of channel at high tide range from 16 to 19. 

The following number of vessels crossed the bar during the month : 

Steamers in. I - 

Steamers out. ’ 

Sailing-vessels in. 

Sailing-vessels out. > 

Total.. '! 

Of these, 9 drew from 18 to 18£ feet. Of this number, 2, drawing 18 feet and over, 
were detained an aggregate of 10 hours and 45 minutes by grounding on the east side 
of the channel. 

The above was the only detention of vessels at the Southwest Pass daring the m 
by grounding. 

Repairs to the McAlester were continued during the month and will prohabl 
completed in August. 

* » « # # » 

For August: 

* » # # 4 * * 
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REPORT OF THE CHIEF OF ENGINEERS. 


Th* j d pth of channel at mean low tide was 161 feet, with a least width for that 
depth i ringing from 80 to 100 feet. High tides ranged above mean low tide from 2$ to 
3 i- i r, making the depth of channel at high tide range from 18$ to 19$ feet. 

• lc i lowing number of vessels crossed the bar during the month: 


ami i - in....20 

Mr;m i i- out. 21 

Sail in . vessels in.16 

Saili : easels out. 19 

f tal.76 


< 1 1 i i-se, 7 drew from 18 feet to 19 feet 3 inches. Of this number, 1, drawing 18 feet 
1 was detained an aggregate 97$ hours by grounding on the east side of the 

Mi.«i One vessel, drawing 16$ feet, met with slight detention by grounding oil 

i . d lump. Repairs to the McAlester were continued during the month. 

' the work of dredging, the Essayons was placed at the disposal of Cap* M. 

U ! u for the purpose of making a survey oft*South Pass. 

# * # # * 

For September: 

# # * * * * 

I pthof channel at mean low tide ranged from 16 to 17 feet, with a least width 
depths ranging from 80 to 100 feet. 

I i ides ranged above mean low tide from *2 to 2 $ feet, making the depth of chan- 
. ' ' /11 4 I 1 tide range from 18$ to 19$ feet. 

1 h« 1 -Uowing uuuiber of vessels crossed the bar during the month: 


hi rui'ii is in.24 

hlciimct 1 out.21 

i niseis in.28 

: : rsSCls OII t..... . ...... ... ............. 11 

I tul. b4 


-e, 8 drew from IS to 19 feet. Of this number, 1 , drawing 18 feet 6 inches, was 

. about 72 hours by grounding east of the channel. Five.vessels of from 14 

■ ■ I i . Ifi feet 6 inclns draught were detained about 56 hours by grounding on the 
i ,i r -’il- of the channel. 

li'i iuse of the above-mentioned vessels grounding was due to a strong easterly 

ii' . caused by strong west winds. 

i '■« to the dredge-boat McxVlester were continued, aud will probably be completed 
dming t tetober. 

# # # * # # 

For October: 

# # # ’ * # # 

i i; pth of channel at mean low’ tide was 104 f t et, with a least width for that depth 
ranging from 90 to 100 feet. 

I' : ides ranged above mean low tide from 1 $ to 2 $ feet, making the depth of cban- 
nrl at high tide range from 18 to 19f feet. 

Hm following number of vessels crossed the bar during the month: 


v >nuniTs in. 29 

v i oil rs nut..... 34 

Saihn _■ vessels in. 59 

vessels out. 28 

l ntrtl. 150 


number, 16 drew from 18 feet to 19 feet 8 inches. Of these, 3 , drawing front 

- i * m 19 feet 8 inches, w r ere detained 33 honrsby grounding on the east side of the 

a Three vessels, drawing from 15 feet to 17 feet 6 inches, were detained aboafc 

' I hiKirs by grounding on the east and west sides of the channel, 

Ri ] airs to the dredge-boat McAlester were continued during the month, aud will 

a I ia i ly be completed early in November. 

I din tion in the crews of both dredge-boats was made. 

* • * * * 

For November: 

# * * * * * 

J depth of channel at mean low-tide ranged from 16 to 16$ feet ; with a least 
'V those depths raugiug from 90 to 100 feet. 


Digitized by 



















APPENDIX J. 


421 


High tide* ranged above mean low tide from 1$ to 3 feet, making the depth of chan¬ 
nel at high tide range from 18 to 19$ feet. 

The following uuuiber of vessels crossed the bar daring the month : 

StOaijll'tll 111 l 101 * m HUH. m Hill. » . 44 HHlH' . 44 44 HlH 414 * W M Hll. 4, <HIH HHp . « • .|4 44 <1H4 HH4 *..**...««». att.lftWHtn * . . . ....... 23 

Steanoois out...... m m w> m m m •••••• ®B»«*iiisias«* • m • • • • m m m m • • • • • • • a# • ® !••••• m m m m m «m m m •••••• 

Sail 1 V III ..•••» m m m m m m m m m m mmmmmmmrn •••••••• • • m m m m m m m m m m m m •••••••• • ••*•• • • 4 H 1 

Smiling-vesaels out • •• ® • m m m m <m m • m • • mm •• mm m m m W • ••••• • • • • • • • m m m • • • * 4» • •• •• •• • • • • 58 


Total 


m m m m m m m m • m m 


m m m m m 


m m m • • m m m » mm m m 


mm mm mm 


. 191 


Of this number, 15 drew from 18 feet to 19 feet 8 inches. Of these, 3, drawing from 
18 feet 3 inches to 19 feet 8 inches, were detained 10 hours and 30 minutes in crossing 
the bar. Two vessels, of from 10$ to 17$ feet draught, were detained 23 hours and 45 
minutes in crossing the bar. Repairs to the McAlester were completed during the 
month. 



The depth of the channel at mean low tide ranged from 1 
width for those depths ranging from 90 to 100 feet. 

High tides ranged above mean low-tide from 1J to 2$ feet, 
channel at high tide range from 17| to 18$ feet, with soft botto 
The following vessels crossed 

Steamers in.... 

Steamers out. 

Sailing-vessels in.. 

Sailing vessels out 



,* # ~ 
bar during the month 



» » * 


• * » 
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a mt m » » * 
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m «• » 
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» m 


32 
25 

.104 

94 


» * «. * 


• ** «» 


• » 


Tota 


<®i SI® *1 '««» 


Aim tun' 11^ 


«l® • » • idlfi 


* « » is® » «. m * 


SB s® m m SSI «» nnsn- » <» ,® » » «® » • * « » « » m » * 


255 



i, 191 feet; 



8 inches; 



remarks 


Of this number, 8 drew 18 feet; 7,1.8$ feet ; 10, 

1, 19 feet 9 inches ; total 311, drawing 18 feet and over 

Following is a list of vessels grounding on the bar during the month, 
concerning 'same: 

December 1.—Ship Atmosphere, 18 feet, was 2 hours crossing 1 bar. Bark America, 
17 feet, was 2 hours crossing bar. 

December 3.—Ship Baden, 19 feet, grounded at 5 p. m. on east side of channel; got 
aud to sea at 9 p. m. December 5. 

December 6.—Ship Martha Cobb, 16 feet 6 inches, bound out, grounded at 
on east Side of channel, below No. 4 ; went to sea at 6 p. m. December 9. 

December 9.—Steamer Diego, 19 feet 9 inches, bound out, grounded at 5 j 
west Bide of channel, near Cleopatra Buoy; got off and to sea December 10 

December 12.—Steamer Emilano, 19 feet, bound out, grounded at 5 p. 
side of channel, near No. 3. She went to sea at 8 p. m. December 13. 

December 15.—Ship Belgravia, 19 feet; grounded December 8 at 5p. m.; 
sea at 4 p.m. 

December 27.—Ship Morning Star, 19 feet, grounded December 1 
Bark Granville Belle, 1G feet 6 inches, grounded at 5 p. m. 300 feet east of chauuel and 
remained all night. 

The Essayons remained on duty at Southwest Pass 
Alester was held in reserve at New Orleans. 


ou 


on west 





New*Orlkans, La., January 24, 

8m: In view of the present rise in the river here, and the flood that is rapidly com¬ 
ing down from the upper tributaries, you are directed to closely watch the channel 
across the Southwest Pass Bar, and by working the dredge on the bar whenever and 
at all times when the current ia favorable, and by vigilantly enforcing regulations, so 
far as you have the power, prevent any shoaling of channel and any blockade.. 

You will report condition each day by telegraph, aud advise me when you think the 
McAlester should be sent dowu to assist the Essayons. 

If the channel is not kept in order during this rise, and possibly deepened, I fear we 
shall have trouble on the bar. 

You will please give this matter constant and close attention, as very much depends 
upon maintaining the channel. 

Very respectfully, your obedient servant, 

C. W. Howell, 
Captain of Engineer#, V. S . *4. 



Cant. C. H. Elwell 
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KEROKT OF THE CHIEF OF ENGINEERS. 


For January 


In consequence of the low stage of the river, and the uniformly good condition of 
the channel, then*© wins no attempt at dredging mad© until the 29th of the month, when 
the channel was rapidly deepened to 17 feet, mean low' tide, and widened. 

The time for recommencement of dredging was opportunely chosen, m the muddy 
water of present rise in the river reached the bar on Thursday, the 1st of February, 
and on Sunday, the 4th, hard, sandy bottom began to make its appearance. The 
inclosed copy of report of Civil Assistant Collins, who was sent with special instruc¬ 
tions to observe the first effect of this rise, to establish additional bench-marks at 
velocity stations, and to communicate certain information solicited by the assistant 
engineer of the South Pass Jetty Company, is submitted as of interest. 

Carrollton gaupe.reading to date, covering time of rise in the river, is also inclosed. 

The following is a synopsis of reports received, showing commercial use of the Pass 
and particulars. 

The dept h of channel, at mean low tide, ranged from 16 to 17 feet, with a least 
width for those depths ranging from 60 to 100 feet. High tides ranged above mean 

n 1$ to 2 feet, making the depth of channel at high tide range from l?f 



* » * » 


Steamers ont. 

Sailing-vessels in.. 
Sailing-vessels out 
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49 
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215 



is number, 9 drew 18 feet; 1, 18 feet 4 inches: 10, 18 feet 6 inches; 4, 18 feet 
9 inches; 5, 19 feet; 2, 19 feet 6 inches; total 31, drawing 18 feet and over. 

Following is a list of vowels grounding on the bar during the month and remarks 
concerning same: 

January 2.—Bark Granville Belle, 16 feet 6 inches; grounded December 27; went to 
sea at 5 p. m. 

January 7.—Steamer Boruwia, 19 feet 6 Inches; grounded at 6 p. m., on east side of 
channel: w#-nt to sea at 2 p. inn, January 9. 

Ship Queen of Nations, 18 feet; grounded at 10 p. m., January 9, on west aide of 
channel; went to sea at 4 p. m. January 15. 

January 26.—Bark Tancred, 17 feet 6 inches; grounded at 10 a. m., on east side of 
channel; went to sea at 3 p. m. 


For February 



in the 
to its 



capacity, and 




made it necessary 
same time rigidly enforce regulations 


, after which 
have hereto- 


The usual depth of channel wins maintained until the 
depth was slowly increased to 18 feet mean low tide, fso 
explained, 2.15.feet, below average flood tide South Pass.) 

The depth has been increased i foot, and the bottom has again become soft. 

The Essayons became disabled during the month from natural wear of forward shaft- 
casing and sleeve, and from breaking shoe and plow, and was relieved by the Mo- 
Alester. 

Before being placed on duty, the MoAlester was sheathed fore and aft, from the light 
draught to the deep draught line, because of dry-rot in planking. The Essayons was 
brought to the city, and repairs at once commenced. 

The eoal-barge was aim brought up for supplies, and sheathed above the light- 
dranght line, as it was not deemed safe to load her without doing this. 

Assistant Collins was engaged daring the v latter part of the month In surveys at 
Southwest Pass and Pass & l’Ontre, and has not yet completed the work ordered. 

The following is a synopsis of i©ports made by the master of the dredge-boat on doty 
at Southwest Pass; 


Depth of channel at mean low tide ranged from 17 to 18 feet, with a least width for 
those depths ranging from 60 to 120 feet. High tides ranged above mean low tide 
from If to *,’£ feet, making the depth of channel at high tide range from 18f to 20 feet. 
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The following vessels crossed the bar during the month : 


Steamers in ..... ........... 2* 


M 


Sailing-vessels in..................__..................--............ 3® 

Sailing-vessels out........................................................... 72 


Total 


147 


18 feet; grounded at 5 p. m., west side of channel ; got off 


Of these, 4 drew 18 feet; 3,18 feet 6 inches; 6, 19 feet; 1,19 feet 6 inches; 1,19 feet 
7 inches; total 15, drawing 18 feet and over. 

Following is a list of vessels grounded during the month, and remarks concerning 
same: 

February 4.—Ship Glad Tidings, 17 feet 6 inches; grounded at 6 p. m. across channel; 
got off at 12.10 p. m. February 5. 

February 6.—Ship Malta, 18 JCV’fcH# jp 
at 10 a. m. February 7. 

February 17.—Bark Charles 
at 9 a. m. February 18. 

February 20.—Ship Belle O’Brien, 19 feet 

February 21.—Steamer Texas, 19 feet 7 i 

February 25.—Bark Renown, 18 feet; was 1 hoar 
Tirrell, 19 feet; grounded at 7 
ruary 26. 

February 28.—Ship Advance, 19 feet; was 










; was two hours crossing 
et with slight detention. 
25 minutes crossing 
channel; got off 5.30 








crossing bar. 


During tbe month the commercial nse of South Pass in preference to Southwest Pass 
has been confined to a few barks coming: in ballast, some schooners, and the Cromwell 
line of steamers, w'hich are of medium draught, and always loaded by the stern. 

Also United States man-of-war Plymouth, 17 foot-dranirhfc : Barrett, commander. 


# 


For March: 


* 


♦ 




The work of dredging on the bar at Southwest Pass was continued as heretofore, 
viz, at such times as were found necessary to maintain the channel in condition to give 
an adequate Inlet and outlet for the present commerce of this 'port. In this we have 
been successful, as shown by the following condensed statement made up from the log¬ 
book of the McAlester and from the statement following it, in which is given the depth 
of channel for each day of the month when soundings were taken. 


DETENTION. 





inches; grouuded at 



AfarcA 6.—Bnrk Euergia, 17 feet 
went to sea 3.45 p. in. 

March 19.—Steamer Memphis, 19 feet 
lump; went to sea 9.05 a. m. March 20. 

March 27.—Steamer Ithuriel, 17 feet 6 inches; grounded west 
m. i went to sea at 5 p. m. 

March 30.—Steamer Boruesia, 20 feet 6 inches; grounded at 
lamp; went to sea 7 a.m. March 31. 

March 31.—Ship John Patten, 17 feet 6 inches; grounded at 10 a. 
nel; got off about 1 o’clock April 3. 

The depth of channel at high tide ranged from 19$ to 20$ feet. 

The channel was at all times over 18 feet in depth, with a least width for that depth 
of 100 feet, and the bottom soft, except on the first day of the month. 

Entrances and clearances recorded : 



Steamers entering....... 

Steamers clearing......... 

Sailing-vessels entering.. 
Sailing.vessels clearing.. 


• ••• ® «s» <# ® *«•»*<■>* m m m m • • • • #••••• m • • m • • •••>•• • • «ft • 

m m m m <m • m m> m m m % • • «a at m • *«*•••♦ • « 

<#••• m m m m m m • m a • •••••• . • m • • m * •• a • « • • • •••••• • a 


20 

19 

25 

57 


Total.................... .................... ............. 121 

Of these, 4 drew 18 feet; 1, 18 feet 4 inches; 6,18 feet 6 inches ; 5,19 feet; 1,19 feet 
3 inche ; 1, 19 feet 6 inches; 1,19 feet 10 iuclies; 1,20 feet 6 inches; total 20, draw¬ 
ing 18 feet and over. 

The plane of average flood-tide was ascertained by transfer from South Pass United 
States gauge. 
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REPORT OK THE CHIEF OF ENGINEERS. 


Simultaneous observation was conducted at tbe two places for one month, and the 
/ero at Southwest Pass, which is below all except extreme low tides, was found2.15 
leet below that at South Pass. 

Assistant Collius and party completed field-work of final survey during the month; 
plotting is not quite finished. Repair of the Essayous is nearly finished; she will be 
ready for service when needed. 

g. 0L jf, # # # 


For April: 

**####* 

The depth of channel at mean low-tide ranged from 17 to 18 feet, with a least width for 
tljM*e depths ranging from 60 to 100 feet. High tides ranged above mean low tide 
from 1 to 3 feet, making the depth of channel at high tide range from 184 to *20 feet. 
The lellowing vessels crossed the bar during the month : 

Steamers in. 1 

Steamers out.-. 19 

bailing-vessels in. 41 

Sailing-vessels out. 54 

Total.120 

r vf tin ie, 2 drew 18 feet; 2,18 feet 6 inches ; 1,18 feet 8 inches; 1,19 feet; 2,19 feet 
t 1 ' in- hr*; 2,20 feet; total 10,drawiug 18 feet and over. 

L “Ik.w mg is a list of vessels grounding during the month, and remarks concerning 

same: 

A / ! .—Ship Geo. Peahody, 15 feet 6 inches, grounded, in fog, on west side of chan- 

m 1 ,i « ■ p. m ; got off at 9 a. m. April 2. 

i I.—Ship John Patten, 17 feet 6 inches, grounded May 31; got off at 10 a. m. 
10,—Ship Warsaw, 18 feet 6 inches, grounded on outer lump at 5 p. m; got 
off at 3 p. in. on the 11th. 

A r > 1 1L—Ship Revolving Light, 19 feet, grounded on west side of channel; got off 

April 17. 

! , 22.—Steamer Hanover, 19 feet 6 inches, grounded at 4.20 p. m. on west side 

of channel; got off April 25 at 10.45 a. m. 

The McAlester was continued on duty at the bar daring the month. Repairs to the 
Esfinymia were completed. 

* # * * p If 

* 

For May : 

****** 

The depth of the channel at mean low tide ranged from 16 to 18 feet, with a least 
width for those depths raogiug from 70 to 100 feet. High tides ranged above mean 
1 <»w t ides from If to 3 feet, making the depth of channel at high tide range from 19 to 

feet, 

tVdlowing is a list of vessels crossing the bar during the mouth : 

Steamers in ........ 11 

5 b urners out. 8 

Sailing-vessels in. 19 

Sa i 1 j ng- vessels out. 48 

Total. 86 

Of these, 1 drew 20 feet 5 inches; 2, 20 feet; 1,19 feet 11 inches; l, 19 feet 10 inches; 
*■, Id feet 8 inches; 1,19 feet 6 inches; 1,19 feet 4 inches; 1,19 feet 3 inches; 6,18 ftet 

6 inches; 3, 18 feet; total 20 drawing 18 feet and over. 

Folio’ ieg is a list of vessels detained, and remarks concerning same: 

M<i}f —Brig Onolaski, 15 feet, grounded east of channel at 12.30 p. m : got off 9 a. 
m. May 3. 

Vm , —Ship G. Strickland, 18 feet, was 3 hours crossing bar. 

Ain if 18,—Bark Montebello, 19 feet 11 inches, grounded at 9 a. in. on west side of outer 
mini lump; got off May 19 at 12.40 p. in. 

Aftnj -J 1 1.—Ship Arcturus, 19 feet 8 inches, grounded at 12 m. on west side of channel; 
got off May 26 at 7 a. m. 

i/: 2d,—Steamer Bombay, 20 feet 5 inches, grounded at 9 a. ui. above Cleopatra 

Buoy ; got off 7 a. m. May 27. 

27, —Ship Northampton, 19 feet 10 inches, grounded at 9 a. m. on west side of 
Hi»nut* ; got off at 6.15 a. m. May 28. 

28. —Ship Expounder, 20 feet, grounded at 7 a. m. below Cleopatra Bnoj; 

aground May 31. 

Dm he month the McAlester was ordered to the city for repairs to side-arm of 
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her deflector, and the Essayons sent to relieve her. After repairs to her deflector, the 
McAleater was returned to'Southwest Pass for duty and the Essayons laid up at that 
pans. 


For Jape 


# 


The depth of channel at mean low tide ranged from 15 to 17 feet, with a least width 
for theme depths ranging from 50 to 100 feet. 

High tides ranged above mean low-tide from 2 to 3£ feet, making the depth of chan¬ 
nel at high tide range from 1?£ to 20£ feet. 

Following is a list of vessels crossing the bar during the month: 


Steamers in... 

8teamers out...*.. 
Sailing-vessels in.. 
Sailing-vessels oat 
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12 

13 

12 

31 
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18 feet; 1,18 feet 6 inches; 1,19 feet; 1,19 feet 10 inches; 3, 20 feet; 
2 inches; 1, 20 feet 4 inches; 1,20 feet 8 inches; 1, 21 feet; 1, 21 feet 2 inches. 
Total 14 drawing 18 feet and over. 

list of vessels grounding during the month, and remarks concerning 




June 2.—Ship Expounder, 20 feet, grounded May 28; got off. 

June 4.—Ship Lancaster, 21 feet, grounded at 9 a. m.: got off at 7 a. m. June 10. 

June 8.—Ship John Watt, 17 feet 8 inches, grounded at 7 a. m.; got off at 6 a, 
Jane 9. 

June 12.—Steamer City of Havana, 15 feet 6 inches, grounded on outer mud lamp; 
went to sea during the night. 

June 15.—Bark Alfa, 19 feet, grounded at 1. p. m. on west side of channel; got off at 
10 a. m. June 24. i 

June 24.—Steamer Chilian, 20 feet 5 inches, grounded at 6 a. m.; still agronnd^June 
30. 

During the month the McAlester was brorigbfc to 

shaft, and the Essayons retained on duty at the bar. 

* * # * * # + 

For more detailed information than is given in these extracts, a daily record 
appended in the nsnal form. 

Of this the following synopsis is presented : 
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Number of hours' detention of vessels on bar, arranged according to draught of veasel detained. 
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Tie following statistics regarding the commerce of the port of Few 
Orleans for the year ending Jane 30, 1877, have been kindly famished 
from the records of tie collector’s office: 


Statement of number and tonnage of vessels entered at and chared from the port of New 

Orleans during the year ended June 30, 1877. 


Entrances. I 

Clearances. 

B* 

Ho. 

Class. 

Tonnage, ! No. 

ii 

Class. 

Tonnage. 

403 

730 

»••••••••••• » «l|i « ««1( ■'« 111 

SlSdll. mmmmmmmmmrnmmmmmm mmmmmrnmmmmmm * 

, 466.080 
462, 564 

» * i 

* 

395 1 
748 

StC-Am •••••• mm ® 

8fti 1 m «<■»••• b m m m m m •••••• ••••••#■-• 

i. 

467,570 
396,517 

1,133 

• 

Total number of vessels entered. 

928,652 

1,143 

4. 

Total n amber of vessels cleared 

I 

864,087 


Total value of i 


II 



* m » « 


• a 


• • « « m m 


» « m « 


» • * • • • 


• m 


• « 


$9,52*2,559 00 


Total value of exports, domestic. 
Total vjilli te of ex ports, foreigu,. 


■I *1 m 'inoii « » « a m m m m m « m m » 

• «' iDOl SOS' * sis Wi # m so. m * m » 100 . m • 


• ** SB » 

• 0 ® » ffllltf 
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70,197,732 
,584 



# 


Total amount of revenue collected 




70,349,316 00 
1,601,646 32 


The following regarding shipments of grain and cotton has been partly 
drawn from the columns of the Few Orleans Price Current, and partly 
from reports made to this office from Southwest Pass: 


Comparative statement of cotton and grain exported from the port of New (Means for flip 

ending June 30, 1876, and June 



Grain. 
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Bushels. 

1,140,10641 
2,339,05111 

Sacks. 

223,350 

324,859 

Bales. 

« 

Excess of exports In 1877 over 1876........ 

1,198,944|| 

101,509 


Jl f»f €1111 ill Ujit J 13! Ill 'fife 30, 1 8 I'll 1 * m m m » m » • * • m « » « m ■ • • « « « * m <m • m m m » * • m • « » • • » m « imi m 
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1, 548,012 
1,489,144 

Decrease of exports in 1877 from 1876.. . ........ 

• •••*••••••••- 


58,898 

1877. 
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1, 587, 433|| 
751,6I7^| 

237, 754 
87,105 

1,176, 347 
312,797 

Via Sonthwest Pass in excess of other outlets .. 

835, 815|| 

150, C49 

863,550 


f 


Number of vessels sailing through Southwest Pass during the year ending June 30, 1877, 

drawing 15 feet and over . 


Draught from 15 feet to 21 feet 2 inches *. 

15 feet, and tinder 16 feet.......... ___ 

16 feet, and under 17 feet.... __-......... 

17 feet, and under 18 feet... 

18 feet, and under 19 feet................... 

19 feet, mid under 20 feet................... 

20 feet, and under 21 feet................... 

21 and over................................ 



Total 
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These statements taken together serve to show how important it was 
that dredging should have been continued during the past year. Owing 
to frequent mistaken reports regarding available or anticipated depths 
of channel through the South Pass, where the experimental application 
of the jetty system was inprogress, many vessels were loaded to greater 
draughts than usual, and had it not been for the dredged channel at 
Southwest Pass must have suffered serious deteutiou aud loss. Thin 
must continue to be the case until after the jetty-channel may be reli¬ 
ably established. Even, after that, it will be advisable to hold the 
dredges in readiness to open a channel, should the navigation of the 
South Puss be impaired by the re-formation of bars at its river and 
Gulf ends, or by shoaling in the body of the pass, or by destruction of 
the iettv-works. either bv storms, bv the teredo, or bv undermining. 


DREDGE-BOATS, ETC. 


The dredge-boats and other vessels employed on the work have been 
kept in a fair state of preservation, but owing to the possibility of sus¬ 
pension at some time during the year, and also because of the smallness 
of appropriation, which was but two-thirds of that estimated as neces¬ 
sary, many repairs which, in the interest of future economy, should have 
beeu made, were postponed. If found necessary to work the dredges 
after November next, extensive repair should be provided for. 

As deterioration is rapid in this climate, the repair that will be called 

for cannot now be definitely specified or estimated for. 

*> 

t 

SURVEYS, ETC. 


In connection w ith the work the following-named surveys, observa¬ 
tions, &c., under the direction of Mr. H. C. Collins, civil assistant en¬ 
gineer, were made during the year: 

August 28 to September 10,1876.—Making deep-sea survey at Southwest Pass and 
South Pass. 

September * 11 to September 18.—Survey with launch out to 130 feet at Southwest Pass. 

September 19 to 25.—Suivey of bar at. Southwest Pass. 

September 29.—Survey from wreck to Snake Island, Southwest Pass. 

January , 1877.—Made trip to city with launch to test for salt water in the river. 

January 31.—Went to head of passes to establish some new bench-marks where the 
old ones were liable to be washed away. 

February 2 to 4.—Made a survey of the channel at Southwest Pass. 

Ftbruary 15 to 19.—Made survey of Pass it POntre, from light to 30 feet deep outside 
the bar, and sounded cross-sections up Pass & POutre and Northeast Pass. 

February 20 to 28.—Made survey of Southwest Pass out to 40-foot curve. 

March 7.—Made cross-sections of the river at CubitPs Gap, and a few soundings in 
Cnbitt’s Gap. ♦ 

May 19 to 23.—Soundings in Cubitt’s Gap and cross-sections of passes. 



n jr 


Current-measures and cross-sections: 

‘ 28, 1876.—Current-measures on bar, Southwest Pass, 
to 11, 1877.—Current-measures and cross-sections at Northeast Pass and 
Southwest Pass for velocity and discharge. 

May 19 to 22. —Remeasured cross-sections at Southwest Pass and Northeast Pass, and 
made current-measures for velocity and discharge. 


Mr. Collins, when not in the field, was employee!, iu compiling ami 
arranging the results of previous work of the same character. This has 
proven a greater and more delicate task than it was at first conceived 
to be, and while progress is being made in it, no time can be set for its 
satisfactory completion. The charts relating to the three main passes 
number 175. The separation of these into classes according to merit, 
locality, and extent; their consolidation into the form of comparative 
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charts, and the reduction of these to a scale suitable for publication, has 
been of itself a work requiring much time and labor. 

The preparation of river, tide, aud wind diagrams; the observations 
for velocities of current at various places and at various stages of the 
river; observations for volume of discharge of the river and its passes 
under conditions causing change, and observations for quantity of mate¬ 
rial carried in suspension by the river-water and pushed along the bot¬ 
tom of the passes; together with the computations and tabulations nec¬ 
essary to put the lesults in shape, have also consumed much time. Con¬ 
clusions could not safely be put forth while this work was yet incomplete. 

The work of survey and observation being dependent on such means 
as could be spared from the work of dredging, could not be pushed as 
it might have been under an adequate special appropriation, aud my 
own time has been so taken up with other matters demanding attention 
that I have only been able at times to study the results obtained. 



e of 






present time 
furnished 






BAR ADVANCE 


In treating this subject heretofore, the crest of bar has been taken for 

measurement of advance of the bars proper, and from observations, 
carried through a comparatively short period, of material carried in sus¬ 
pension by the river to the Gulf, estimates have*been made of deposit 
in the Gulf—of that deposit which forms the foundation of the bars 
proper. 

As the bar crests may have their location variously assumed by dif¬ 
ferent persons, ant! knowing that 20 feet was the greatest depth of chan¬ 
nel claimed over any one bar during the time covered bv actual survey, 

4HI %, 1 t, » 

my measurements of bar advance are based on advance of the outer 20- 
foot contours. 

From these measurements for Pass a POutre, Southwest Pass, and 
South Pass, it appears that since 1800 the mean annual rate of advance 
has decreased. This may be due to the opening of Cubitt’s Gap, through 
which a large volume of water has been discharging during the greater 

crevasses, this one presents a deep 
basin between the river and the subdelta, which it is rapidly forming. 

During the low stage of the river this basin has not been found 
than 112 feet iu depth, nor during the flood stage less than 127 
while the deptLfof the river opposite is but 54 









The contours of the river opposite the crevasse, as well as the rapidity 
with which the crevasse subdelta is being built up, suggest that a large 
amount of the material moved along the river-bottom to this poiut is 
drawn into the crevasse by the vertical eddy thrown out toward the 
Gulf, aud there carried by the swift current to aid in building up the 
shoals* beyond, Iu no other way can the rapid growth of the “Cubitt^ 
subdelta or of the w Jump” subdelta be accounted for. 

This abstraction, above the Head of the Passes, of material that would 
otherwise have gone to the bars of the main passes, I have no doubt 
truly explains the noted decrease in mean aunual rate of advance of bar 
proper. 

Gulfward of the bars proper, which I assume to extend out to depths 
of 120 feet, begins the bar foundation made up by deposit of material 
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in order of 


carried in suspension by the river waters 
gravity, gradually deposited by its carrier. 

The distance from the bars proper, at which deposit begins, is m 





variable as the stage 
waters of the Gulf and change 
outlets. 

The dividing line between bar 
assumed at 120 feet depths in 




the winds which disturb 
direction of discharge of the river 





and bar foundation has 
Gulf, because at about this depth 


marked evidence of mud-lump action ceases and marked deposit begins. 

The surveys covering this bar foundation off the three main passes, 
out as far as depths of 30<| aud 350 feet, show conclusively that the 
growth of this foundation has been greatly underestimated in the past 

Protiles are submitted herewith, marked “A,” which warrant the be¬ 
lief that if bar foundation several miles gulfward of the bars proper 
Southwest Pass continues at the rate shown for the time covered 
these surveys, it will, within a few yenrs, come to the surface. The same 
may be said of Pass & POutre and South Pass, as the following memo¬ 
randum of measurements will s 







The fill at Southwest Pass, 7| miles ont from the bar, between the 
surveys of March, 1874, and September, 1876 .including three high-river 
periods, would take it to the surface in fifteen times as long, or forty- 

the depth, giving 
same rate. 

feet out f has 
carry it to the 

two high river 
water at 










years 


five years. At 60,CXM) feet out the fill was 

reach the surface at that place 
Since Captaiu Taleott’s survey, in 1838, 

feet, which at the same rate continued 
surface in eighteen years. 

The surveys at South Pass, in 1874 and 1875, 
periods, and off toe bar the fill is one-eleventh 
25,000 leet from the crest, at which rate it 
to reach the surface; on a line farther east it would take twenty-eight 
years, and on the west line of soundings it would take twenty-six years. 

At Pass A FOutre profiles give a period of but one year, aud the fill 
at 7£ miles oufcwas one-thirtieth of the depth. 

This may well be considered a startling development, because it sug¬ 
gests prolongation of the main stem of the river within a* comparatively 
brief period, and with such prolongation the definite abandonment of all 
human effort to secure or maintain a “great open river-mouth,” suited 
to the wants of commerce. 

With the map of Louisiana before me I venture to trace four great 
eras marked by main-stem prolongation, taking the topographical fea¬ 
tures east of the main stem of the river and below the mouth of Red 
River as my guide. 

The first subdelta terminated with the inclosure of Lake Maurepas. 
The first main-stein prolongation terminated in the formation of sub¬ 
delta which iuclosed Lake Pontcbartrain, the second with that which 
shut iu Lake Borgne, the third with that which formed the subdelta. on 
which Forts Jackson and Saint Philip are built, and the fourth in 
present subdelta. 

It is noted that the last two subdeltas are smaller than those white 
preceded them, and the reason for this is quite apparent. On account of 
their protrusion they have been more exposed to the batteri 
waves, and tbe advance of shore-line lias thus been retarded, w 
building of the bar foundation has been accelerated. 
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ill attention is called to this, tbat it may be remarked that the subdelta 
now supposed to have nearly completed its cycle of formation is quite 
as large as the one just preening it. It is further noted that each pro¬ 
longation of main stem has been made in a general southeasterly direc¬ 
tion, or, so to speak, in the face of the prevailing winds. This fact fur¬ 
nishes reason Do think that future prolongation will lire made through 
the Northeast Pass rather than through the narrow South Pass, or 
through “Cubitt’s Gap.” 

Further reason is offered by the observed fact that the more easterly 
passes are comparatively short lived. 

Of the mauy such that have existed, and that can yet be traced, all 
bat two—“Cubitt’s Gap? aud 4i North Pass?—are extinct, while the 
latter has been closing rapidly within the past ten years. 

Since 1838 the Southeastern Pass, at its head, has gradually shoaled 


and now 

then presented 48 
The South Pass 



of 27 feet at low-tide, low river, where it 




its head also 








west 




ide, 
shoaled 
profiles A 









in a less degree 
deepened on 

daring the same 
bar at its head. 

presented simply as a fair tvpe of the many bar- 
fonndation sections that have been made, so are profiles B herewith sim¬ 
ply as a type of bar proper sections, and to illustrate some remarks on 
the part taken by the mad-lump formation in the work of bar-building. 

It was long ago observed that the rise of mud-lumps above the sur¬ 
face of the water was, with rare exceptions, confined to the immediate 
vicinity of the outer-bar crests, and that as the bars advanced into the 
Golf, leaving behind the lumps on the sides of the horseshoe-shaped 
crests, these latter lumps were gradually beaten down by the waves and 
lost in the extension of the marshy shores of the passes, while those in 
front disappeared after a comparatively brief existence. 

Our surveys serve to explain this phenomenon, and lead to interesting 
conclusions as to the cause of mud-lamp formation, and as to the impor¬ 
tant part it plays in the advance of bar proper. The outer slopes of the 
bars of the three main passes surveyed are found to consist of series 
of hilly ridges, which are nearly parallel to each other aud to the outer 
crests of their bars. 

These hillocks and ridges are incipient mnddumps with 
tions, and seem to be due to the gradual upheaval of the 

They advance gulfward as the bars advance, but at a lesser 
tbat they are gradually absorbed and lost in the body 
the advancing shore formation. As they move forward 
rise, and the peaks become sharper and sharper until they reach the sur¬ 
face near the bar-crest. 

Those in front of the pass, as before remarked, are then lost and do 
not re-appear, even after the deep water inside the pass has advanced to 
the place of their first appearance above water. Those on the sides, on 
then contrary, remain above water, are subject to steady enlargement by 
the action of weather and waves, combined with continued gradual up 
heaval and occasional violent disturbance, like that which in April, 1875, 
in a few hours necessitated the abandonment of Pass & 1 Outre aud caused 
th© partial closure of North Pass. From these andmtther observed facts 
1 have com© to the conclusion that the rise of mud-lumps is entirely due 
to pressure, and this I will explain, using Diagram 0 to illustrate. The 
diagram represents a section along the axis of a pass. On the diagram, 
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is added to E the equi 
weight presses D down 
pressure is transmitted 

weight which increases 




A B is taken to represent the original Gulf bottom. G, C, C, &c., that 
stratum of material, carried by the river-water, the farthest from the 
bar-crests, and in part made up of the vegetable matter from which 
comes the “marsh gas” emitted from ruptured mud lumps. DD' D^ 

represents the plastic blue .clay stratum overlying this. E and F rep. 

resent the heavier deposits inside and outside the crests of the bars and 
resting upon this clay stratum. G represents the mass of deposibwbich 
during the lower stages of the river makes in the bed of the river and its 
passes, and which, al ter mid-stage, is rapidly moved down upon the bars. 
Immediately after this mass G begins to accumulate upon the inner 
slopes of the bars, the rise of lumps outside the bar-crests becomes very 

the advance of the crests. It appears probable 

of the river, the deposit E is nearly bal¬ 
anced by F; hence, as observed, there is during that period but little 

and that little such as can be 

• m mm 

traced to wave 
librium is at ouce disturbed 

mass G, C 0, and through this 
IF and there resisted by the weight 

distance from the bar-crests, and is comparatively stationary, while 
G is a moving mass of supposed nearly uniform thickness. The rela¬ 
tions between E and F explain why it is that mud lump ridges and peaks 
become flatter and less in height as they are more and more distant from 
their bar-crests. The pressure transmitted through C', C O, &c., causes 
the most apparent and rapid changes along the line of least resistance, 
which i 

The part this formation plays in the formation of bar proper Is an im¬ 
portant one. I have called the formation the nucleus of bar formation. 
It presents a stubborn though slowly retreating barrier to the formation, 
by the river-current or by artificial means, of a deep channel through 
the bars it guards. Its corrugations catch and retain in place the heav¬ 
iest deposits brought by the river to its bars, and its gradual upheaval 
and gulfward advance is apparently beyond control. Channels have 
been dredged through it, but experience has shown that to' maintain 
them the labor must be as.uuiutermitting as the action of the natural 
forces contended against. It is apparently the conservative element of 
bar-proper formation, since, wherever found active, the bar is distin¬ 
guished by the steep outer slope j by a nearly uniform 
and a nearly equal normal depth of channel for all stages of 
Such bars are never subject to rapid alteration in shape or depth 
channel from the violent action of storms 












all evidence of such disturb 




ance is 


It is different with the bars of decayed passes and with those far ad¬ 
vanced in decadence. With these the mud-lump formatiou has disap¬ 
peared, though lying dormant beneath them. 

The causes which, in the prime of these passes, brought it to the sur¬ 
face have long been in equilibrium. The bar proper, with its steep Gulf 
slope, has in consequence been lost in the gradual building up of bar 
formation and replaced by the long, gentle slope that characterizes this. 
The Atchafalaya, the Lafourche, and the Jump, w hich are yet very con¬ 
siderable passes, present examples. 

The Southwest Pass is evidently in the earlier stages of decadence, 
judging from the shoaling at its head, the decreasing rate of advance of 
its bar,.and the rapid building up in the Gulf in front of it. 

The South Pass had far advanced toward decay; its mud-lumps had 
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become dormant but had not all disappeared; it remains to be mm if 
the new conditions imposed upon the pass do not bring them to life and 
renewed activity. 

The old Balize brauch of the Northeast Pass appears far advanced in 
decay, having but about 5 feet of water across its bar, and as if has 
been narrowing' rapidly at its head. The Pass & l’Outre branch, on the 
contrary, for the past few years has presented an example of remarka¬ 
ble mod-lump activity, and lias, more nearly than any other pass, main¬ 
tained its mean annual rate of advance of bar proper. 

Subjects of investigation, other than those suggested by the above, 
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the 










lower stages, 
bar-crests 






this has 
will bear 


have sufficient data collected for their consideration, 
been sufficiently studied. It seems, however, that 
following conclusions: 

1 

about 9 feet or over, there is a broad, thick 
makes in the bed of the river and passes durin 

along the bottom and so carried ov 
dumped on the outer slope of the bars proper. 

2. That this movemeut ceases at or very near the point where the 
river-water commences rising upon the salt-water of the Gulf or at the 
so called “Dead Angle,” the existence and location of which have been 
clearly established by numerous observations made at various stages of 
the river. The attending phenomenon, a refluent current, has been ob¬ 
served, and where of considerable velocity It has been measured, as also 

velocity of the river-current. It lias been observed that even at a 
stage of the river the moving mass on the bottom has been checked 
In its movement by a rising tide. 

3. Observation for amounts of material carried in suspension by the 
river-water, at various points in the river and its passes, on %M crests 
and inner and outer slopes of the bars, and at various stages of the 
river, does not disclose any relation between velocity of current depth and 
width of cross-section and the amount carried. The assumption that 
this amount is directly proportioned to the velocity of current modified 
by depth is evidently an error. As nothing but assertion has yet been 
presented in its support it is perhaps not worth noticing. 

4. Observations for a littoral current show conclusively that what has 
aistaken for such are currents mainly 

Their direction changes with the wind, as 
the river’s discharge, thus causin 

delta. 

The assumption that these variable currents 
through and underneath the river-discharge cause scour of bottom has 
lately been added to the other assumption of a littoral current, with its 
elsewhere-observed effects. Measurement over an area of 51 acres 
directly in front of the works at South Pass has been cited in evidence 
of this scour. 

The fact that the works at South Pass raise the surface of the water 
at their head indicates another, namely, that when the water is allowed 
to spread at their outer ends, some of the phenomena attending cre¬ 
vasses should be observed, and the most important of these is the vertical 
eddy by which a series of deep basins is made in and beyond the throat 
of the crevasse, with shoals beyond them. 

The work is located in the ceil lection-district of New Orleans, and near the light¬ 
house at Sonth west Pass. It is not susceptible of permanent completion. 

Whole amount appropriated ......................................... $1,327,224 38 

Whole amount expended-........................................ 1,310,539 63 
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Money statement. 


July 1, 1876, a mount available. $22.894 04 

Amount appro printed by act approved August 14, 1876. 100,000 00 


122,804 04 

July 3, 1H77, a i no ant expended during fiscal year.$106,209 49 

J u K 1 T 1 -7 7, ell r.standing liabilities. 5,923 77 

- 112,133 26 


July 1, 1877, amount available..... 10,760 78 

Awn hat ii be profitably expended in fiscal year ending Jane 30,1879. $150,000 00 

I ni i*rtUR8EMENT8 FOR IMPROVING MOUTH OF MISSISSIPPI RIVER FOKTHE 

FISCAL YEAR ENDING JUNE 30, 1877. 

Hoard .... $13196 

Barge . 1,769 90 

Crescent City...................... 666 34 

End-dock scow... 1,521 62 

Essay on a, machinery. 5,858 42 

1C - Ivon h, dirk .......... 3,440 27 

Launch .. 755 34 

Material. 5,007 4' 

MeA Lstor, machinery. 11,052 99 

MeAlestm, ileek...... 1,862 10 

Med i rims. 51 15 

I'm visions.......... 9,16125 

Rent.... 1,31100 

Service...*.... 44,753 16 

Stationery .. 399 56 

Telegrams .. 444 37 

Transportation... * 3,578 93 

Coal. 14,443 75 

Total ..*. 106,209 49 


Digitized by 




























m 





















Tabular statement accompanying report of Oapt 


'* H ' Howell, United States Engineers, on improving the mouth of the Mississippi River, for the fiscal gear 
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Essaynns taking deep-sea soundings off South Pass. 
Do. 

Do. 

Do. 


t St earner Hud.. 1 »> , Imhuo! out, grounded east of 

channel, i Jot off Scptem ber 23. 
t Steamer i ■ dorlco, 14', hound in, grounded east of 
channel. 0ot la Septerobei 13. 
tSteamer New Orlcium.ilrt', mid'bark Martha Cobb. 
16' 6", bound in, „iuixiulud u_ist of channel. Got off 
September 24. 

t Steamer Abdiel, 18' 6", bound out/grounded east *of 
channel. Got off September 28. Bark Keine des 
Anges, 15' 6", was delayod five hours.- , 


Bark Keynaud, 19 7 6", bound out, was one.hour cross¬ 
ing bar. 

Ship D. W. Chapman, 18', bound in, grounded east of 
channel. 

Ship Saranak, 15', bound in, grounded east of channel. 


•About. 


f These detentions were caused by a very strong easterly current and strong west winds, which drove the vessels to the eastward of the channel. 
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Mark GratieUlo Belle, 1 IT 6", bound oot, grounded 300 
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Tirrell, 19 7 , grounded west side of channel 
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Tabular statement accompanying report of Capt. C. W. Howell t United States Engineers , on improving the mouth of the Mississippi Hirer , ^-e.—Continued. 



Date. 

State of river at New Or¬ 
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IMPROVEMENT OF ENTRANCE TO GALVESTON HARBOR. TEXAS. 

This work has progressed during the year under very unfavorable cir¬ 
cumstances, arising mainly from retention of the appropriation made for 
it. Because of this retention, early in July it was found necessary to 
suspend operations, and it was the middle of September before resump 
tion was made possible, by release of a portion of the money appropri¬ 
ated for the year. Thus the most favorable season for construction was 
lost, our skilled labor scattered, and plant deteriorated. On resumption, 
it was thought best to confine operations during those months unfavor 
able for construction (the winter and spring months) to the collection 
of material reauired on the work; to its conversion into the forms used 

means for such con¬ 
version, ana lor tne nananng or material; to tne repair, preservation, 
and improvement of the plant provided for the construction parties; to 

the completion of buildings planned for quarters, workshops, and store. 

houses, with their out-buildings, cisterns, &c., and to the continuation 
of surveys. 

For information regarding the extent to which this project was car¬ 
ried, reference is made to appended extracts from the annual report of 
the officer in superintendence, and from the reports of his principal 
assistants referred to therein. Again, early in January, suspension was 
forced by lack of means to carry" on the *work, and resumption made 

in February by release of the balance of appropriation. Since, 
the work has been carried on without such embarrassment. 

The continuance of work during the present year, with the unex¬ 
pended balance of last year, is being conducted so that should Congress 
make early appropriation for Its further continuance another suspension 
may possibly be avoided. 

The well-known importance of attaining the object for which the work 
was designed; the fact that the work, so far as completed, has effected 
the changes at first claimed for it; and the further fact that property, 
roughly valued at $100,000, is on hand for its continuance, (enough 
to complete 8,000 feet of gabionade,) will no doubt warrant the early 
appropriation for the work of the amount hereinafter recommended. 

A detailed statement of the work in the mannfacturing-yard at Boli¬ 
var Point will be found in the extract from the report of Overseer Will- 













inner 

gabions was carried out to a depth of 23 feet, was suspended (except that 
for repair of pile pier) to await the building up of the shoal on its Gulf 
side and the pushing out of the swash.channel about its outer end. 

The charts herewith show that the desired results are being obtained. 

The work for the improvement of the outer bar was not commenced 
until the middle of April. It has progressed slowly. Work during the 
balance of the present season will be mainly eonfiued to it, as it appears 
unnecessary to further improve the inner-bar channel until an equal 
depth is provided across the outer bar. 

Some exact data on which to base estimate were obtained during the 
year, and are presented in the report of the officer in superintendence. 

The cost of all material on board scows, and ready to be towed to 
gabionade, may now be stated as follows: 
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From exact data presented by the officer in super! a lenience, ©out of material on 
bo© we, ready four construction, for 1 foot in length of gabionade, 6 feet high and 

6 feet wide, is...... $8 47 

Add for the following items not given, viz: 

Dead-oil in tope, percentage for overseer, foreman, and conks... „........... 45 

Total...... .. 8 9*2 

This cost of manufacture exceeds my origiual estimate based on tlie 
experimental work at Fort Saiut Philip. It greatly exceeds the cost of 
manufacture as furnished me for presentatiou in my annual report for 
1875, and on which I based a revised estimate for the whole work, yet 
for reasons which may hereafter appear I shall not submit a new esti¬ 
mate. 

When the original estimate was made, as the work was novel in every 

, the only foundation for estimate was 
that given by the results of experimental manufacture of gabions at 
Fort Saint Philip; a knowledge of the value of material and labor, and 
ten months 7 observation of the conditions presented at the entrance to 
Galveston Harbor, and due to the winds, waves, and tidal currents which 

work of construction. The officer in superintendence up to 
May, 1876, made many changes in construction, approved by me, which 
enabled him to report a cost less than my original estimate. On the 
strength of this I reduced estimate. 

In the mean time certain questions relating to the work were referred 
to the Board of Engineers detailed to consider the original project, and 
it was suggested (suggestion not embodied in report) that the gabions 
should be made stronger, the*methods to tie left to the discretion of the 
engineer in charge. It was also recommended that mats be placed under¬ 
neath, at the sides, and in front of the gabionade to prevent settlement 
and scour in advance. 

recommendations has increased the cost of 
manufacture, but, at the same time, while the additions made to the 
gabions themselves have perhaps unnecessarily added to their strength, 
the saving in settlement from use of matshas been such as to make two 
rows of gabions, and in places one row, answer the same purpose as the 
several rows provided for in the original design. 

partial offset to increased cost of manufacture. It now ap¬ 
pears probable, judging from effects produced by the inner-bar work, 
that the Bolivar gabionade need not be carried out so far as the outer- 

3 miles in length will answer, and for this we have provided for about 
8,000 feet. 

The cost of construction must vary considerably from 
no good approximation can be offered. All things considered, 1 think 
it best to hold to my last estimate. 

I beg leave to again respectfully represent in official report that I am 
convinced, from such experience as I have had, that if any work of river 
or harbor improvement is worth undertaking it should be provided for 
by adequate and timely appropriation. This work of which I report is 
no doubt one of importance, and to enable the engineer intrusted with 
its condact to carry out his approved plans with the greatest credit to 
himself and the least cost to the United States it is no doubt desirable, 
at least so long as the work is continued at the expense of the United 
States, to have it conducted in the most economical manner. 

This cannot be done so long as the recommendations of the engineer 
in charge, as to amount of appropriation for each year, are partly dis¬ 
regarded and ipprdpri ttion bused less on these recommendations than on 
considerations foreign to the work. ,, „ hy ot 
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The recommendation this year is that the balance of estimate, $207,740, 
be appropriated for the work. This amount is more than will be re¬ 
quired for the present; fiscal year. It will be enough to provide for con¬ 
duct of the work during the next fiscal year. 

It cannot safely be said that it; will be enough to complete the work, 
but, by having it available so that suspensions may be avoided, it will 
come nearer effecting completion than if appropriated in driblets. 

When my last annual report was written it was thought that the work 
might be let out at contract. It was thought that as an experiment it 
had progressed far enough to furnish reliable contractors with data for 
making intelligent bids. 

Withholding of appropriation made it necessary to continue the work 
by day’s labor and purchase iu open market, as the means for this were 
placed at command. 

From the experience gained during the past year, I now think it ad¬ 
visable to recommend that the work of manufacture be continued as 
heretofore, inasmuch as at least a three months’ supply must be always 
kept, for the purpose of fully seasoning, in advance of construction, and 
as the increased exposure of the gabionade as it progresses toward the 
crest of the outer bar may necessitate addition, to secure desirable 
strength, the character and cost of which addition can only be ascer¬ 
tained after they are found necessary, and inasmuch as it would be a 
difficult matter to provide in specifications for possibilities in such ex- 
act term8 as to prevent claim for extra labor and expense on the part of 
contractors. 

I think there Is a greater certainty of having this branch of the work 
well done under the present system (and as cheaply done) than If con¬ 
tracted for. It is different with the work of construction; this can he 
covered by exact specifications, and the contractor left to battle with 
all the conditions adverse to construction in Ms own way, at hie own 
risk, and with such plant as the work now offers for this purpose, 
together with such other as he may see fit to add at his own expense.. 

Should Congress make further and adequate appropriation, and this 
be made available, I will make recommendation as suggested above. 

The collector of the port of fill.alveston has courteously furnished the 

following commercial statistics: 


At this port dm 
$94,5/5.46, and of 
to $2,135.76. 



the year 
i amount 


July 1, 1276, to Jnne 30,1877, there was 
duties ou merchandise received in bond i 



Vessels. 



Clearances. 


Tons, 


American, coast......... 387 

American, foreign......... 51 

Foreign................... 115 j 

— 

553 


406,993 
3S, 371 
77, 015 
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Value of exports shipped to foreign countries during the year ending: December 31, 
1876, $14,877,141. 

The work is located in the collection-district of Galveston, and the nearest ligl t-boase 
is that on Bolivar Point. 

Original estimate.................................................... $1,259,446 43 

Revised estimate.................................................... ’ 559,7# 00 

Whole amount appropriated......................................... 352,000 00 

Whole amount expended.... ....... 307,935 47 
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statement . 

July 1, 1876, amount available .............................. $18,749 98 

Amount appropriated by act approved August 14, 1876.,..... 142,000 00 

-$160,749 98 

July 1,1877, a mount expended daring fiscal year............. 116,685 45 

July 1,1877, outstanding liabilities...... 8, 011 93 

- 124,697 38 


July 1, 1877, amount available 


m m m m m m 


m m m m m m 


• • • 


Amount (estimated) required for completion of existing project. 

Amount that can be profitably expended in fiscal year ending June 30,1879 


36,052 60 

207,740 00 
150,000 00 


EXTRACT FROM REPORT OF LIEUTENANT C. E, L. B. DAVIS, CORPS OF ENGINEERS. 

United States Engineer Office, 

Galveston , Texas , July 2, 1877. 

8 ir: I have the honor to submit the following report of operations for improving 
the harbor of Galveston, Texas, for the year ending June 30, 1877. 

On July 10, 1876, 1 received telegraphic instructions from you to suspend work im¬ 
mediately, the balance of the appropriation being barely sufficient to pay outstanding 
indebtedness; to retain Messrs. Ripley and Talfor, assistant engineers, and such em¬ 
ploy da as might be necessary to properly care for public property; also, to go to New 
Orleans, for consultation with you, as soou as the condition of the work would permit 
me to do so. 

On September 2, being at that time in New Orleans, I received orders from you to 
proceed to Galveston, Texas, and resume the superintendence of the work for improv¬ 
ing the harbor at that place. On the 11th of the same month yon telegraphed me from 
Washington to go ahead with the work. 

1 put on a force of 72 men, and resumed the manufacture of gabions and the collec¬ 
tion of material for ibe construction of the gabionade; also the construction of new 
buildings for office, draugbting-room, and quarters of the assistant engineers. 

Everything was progrossing favorably up to January 8, 1877, when, in obedience to 
verbal instructions from you, I commenced reducing the force of men very materially, 
and the remainder of the month was passed in completing the partially constructed 
gabions. 

From the 5th to the 12th of January, as the sand-dredge had just been completed, a 
commencement at sinking gabions was made. During that time 7 gabions were placed 
in position in the gabionade at Fort Point. (See special report, dated January 20, 
1877.) 

On January 12 I received a copy of a letter addressed to yon from the Chief of En¬ 
gineers, stating that the Secretary of War had disapproved your application that the 
balance of the appropriation be made available by the first of February. I therefore 
deemed it best to suspend work, as the amount on baud was insufficient to carry it on. 

During the month of January an unsuccessful attempt was made to repair the breaks 
in the outer end of the Fort Point breakwater, by fastening fascine mats vertically 
against the piling, spiking apiece across the top of the mat to the string-pieces of the 
piles and weighting the loose end of the mat with concrete-blocks, but the ooustant 
swell caused by the race of the tides gradually tore the fastenings and the first storm 
destroyed the mats. 

On February 22 telegraphic instructions were received from yoa to resume work 
again, as the balance of the appropriation had been made available. Work was at 
ouce resumed and a large force of men employed, and since that time the work has 
been pushed forward as rapidly as possible. 

REPAIR OF BREAKWATER at FORT POINT. 

The palmetto piles, ordered from Pensacola, by sail, were a long time delayed by 
adverse winds, so that repairs ou the breakwater were not commenced until March, 
1877. At first tho sand-dredge was used for pumping down the piles, bnt on the 27th 
of the month a 2-inch Blake pump was received from you, and since that time has been 
constantly at work. 

Minch delay was caused by our meeting with many obstructions, such as the stamps 
of old piles, bags of concrete, etc., which all had to be removed to make room for the 
new piling. 

A layer of finely-compacted shells, the cementing material being very dark, and m . 

sembling asphalt, was met with, which waa quite a serious obstruction. 

It lay about 5 feet below the surface of the sand, was 2 feet in thickness, and ex¬ 
tended a distance of 75 feet along the breakwater, and was very difficult to penetrate 
with a palmetto pile. 

29 £ 
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The piles varied in length from 18 to 24 feet, the former being put down at the in¬ 
ner end in about 4 feet of water, and the length gradually increased ns deeper winter 
was reached. 

The heads of the piles were secured between two waling-pieces, the outside of 4"x8" 
lumber, and the inside 2" ><6' # , the latter being aided for the reason that the palmetto 
is too soft to give a good bearing-snrfuce for the nuts and washers of the iron bolts. 

Just above To w-water is another piece of 4' / x8 // . 

Every 8 or 10 feet caps of 4"x8' / are epifeed to cup-piles. 

Up to June 30, 1877, 868 feet of the breakwater was completed, 624 feet being en¬ 
tirely new'. 

There were used in this work of repair during the year ending June 30, 1877, 786 
palmetto piles. 1,600 1-inch iron bolts, 6,700 feet (board-measure) of lumber, 135 barrels 
of coal, and 115 barrels of fresh water. 

GABIONADE AT FORT rOINT. 

In this gabionade 81 gabions were sunk in all, including tbe 7 sunk in January. 
Under 36 gabions were placed mats, and under 38 gabions mats 12"X l*?, 

these mats being made of fascines. The 7 put down in January had nnder them the 
light cane mats used by Lieutenant Quinn. 

Thirty-four O'xlS', and 54 6'x 12' wing-mats were put down on the channel-side; 
these wing-mats being securely fastened to the mats under the gabions by galvanized 
iron wire, and weighted with concrete blocks and sand-bags. These mats were put in 
position by a diver. 

The gabions were placed in position between a double row of guide-piling, 144 piles 
being driven for that purpose. Eight hundred and seventeen concrete blocks and 160 
Baud-bags were used in the construction of this gabionade. 

The weather was very unfavorable for working the greater part of the time. The 
pilots report that tbe inner bar has been remarkably rough during the entire sprisg 
and early summer. Between April 4 and June 20 there were 34| days in which it wins 
impossible to do any work whatever. Owing to the nature of the bottom, difficulty 
was experienced in filling the gabions with the sand-dredge. In several case* it took 
from 2 to 3 hours to fill 1 gabion. 

The last 2 gabions placed at Fort Point, in about 23 feel of water, bad to be filled 
by shoveling sand from the deck of a barge, as the bottom was a dark blue clay, 
which could not be raised by tbe pump. The sand was shoveled into a hopper lead¬ 
ing into the gabion filling-hole, 5 men shoveling and 1 playing an inch and a half 
stream of water to keep the chute from choking. It took about 3 hours to fill tin®®© 2 
gabions. 

The gabions have been located by Mr. Ripley and partly from time to time, and a 
tracing appended herewith and marked “A” shows tbe plan and elevation of this 
gabionade, and when possible tbe lateral inclinations of the gabions. Tbe total length 
constructed during the year was 1,000 feet. 

BOLIVAR POINT GABIONADE. 

On April 14 a commencement was made on the sheet-piling of this work, which was 
to run out to water deep enough to sink gabions. 

It consisted of a double row of pine piling, properly capped and braced with 3-inch 
sheet-piling on the seaside. It; was rnn oat a distance of 513 feet, and uf* to the 30to 
of June 393 feet of the sheet-piling had been driven. 

On the 21st of June I commenced putting gabions down in 6 feet of water, at mean 
high tide, on the continuation of the line of piling. 

Ou June 30 14 gabions bad been placed in position and filled, making a total 
length of 172 feet. These gabions were sunk on the bottom without mats, in order to 
allow them to settle. They have settled about 19 inches thus far, and have settled 
quite evenly. 

The gabions were filled by barrows from tbe shore, run out on plank laid on the 
piling of the breakwater and tbe guide-piles of the gabions, as the bottom was muddy, 
with only a thin crust of Band on top. The accompanying tracing marked “ B” shows 
the sheet-piling, piling, and gabions at Bolivar Point on the 30th of June. 

The only accident of note that occurred- during the season was the loss at Fort Point 
on June 9, 1877, of 10 gabions with “their trucks, owing to the gab ion-barge getting 
into the trough of a heavy sen while lying at anchor in Galveston Channel, and swing¬ 
ing around to a sodden change of a high wind. Subsequently 7 of the tracks were 
recovered. 

CONSTRUCTION-GROUND AT BOLIVAR. 

At the constrnction-gronnds at Bolivar there were built during the year— 

One two-story building, 30 feet by 25 feet, officers’ quarters. 

One two-story building, 34) feet by 25 feet, officers’ quarters. 

On© two-story building, 13 feet by 20 feet, kitchen. 
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One one-and-a-half-story building, 15 feet by 40 feet, storehouse. 

One oBe-and-a-half-story building, 30 feet Iby 60 feet, machine-shop. 

One one-story building, 12 feet by 12 feet, store-house. 

One on©.story building, 10 feet by 10 feet, temporary toe 1-house at Bolivar Point 

gabionade. 

One tide-gauge house for self-recording tide-gauge and anemometer. 

Three pile-drivers, 4 cisterns, 1 carbolizing-tank, 12 feet 6 inches by 6 feet 4 inches 
and 6 feet deep. , 


The following statement shows the number of gabions completed during the year 

Gabions on works (completed) September 13, 1876 . 

Gabions constructed up to date, June 30, 1877..... 




• » m m m <m m * m m m m • • 


• • • • • • 


m m m m m m »«»«i»s*i>iHiiiait 9 m m m m m •••«»•• m m m • 


Total 

Gabions placed in Fort Point 


<• m m m m a * • m m m m m m m m m m m m m m m m m 


• m m m m m 


m m 


m m m m m m » • » 



• ••••• m m m m m m m 


• • • •» m • 




in Bolivar Point 


786 

81 

705 



«••••• m m m m m 


» mm 


m m • m m m m mm 


Gabions washed 




• «# * * « * m m m m> m m m m 




on works completed 



30, 1877 


• S* m «I 


• • » * * « m m 



MATERIAL IN 10 GABIONS. 


Yellow-pine lumber, 3,253 feet 4 inches, at $18 

Iron bolts, 205 pounds, at 2$ cents ......... 

Nuts and washers, 8$ pounds, at 7$ cents .. 
Mails, assorted, 167$ pounds, at 0.34 cents.. 
Bandies cane, 450, at 35 cents per 100...... 

Cement, 48 barrels, at $1.65 ............... 

Sand, 121 barrels, at 9 cents per cnbio foot. 
Brick, 54 barrels, at 9 cents ............... 

Gravel, 27 barrels, at 9 cento .............. 

Galvanized-iron wire, 17 pounds, at 8 cento 
Stakes, pine, 7 feet long, 400, at 3 cento .... 


• «' • » Mil *» * * 


» <«» m m * » «* 


mi • « IIP m » m tm • mi sw «I rn at 


• at » m noil 


» 'no m m aioi » 


• m « ««o» 


* * * • m w 




• no m m moo • moo «» « om mb «» m m « « • *8* m m » 




• <000' • «I >m 


$58 56 
5 64 
64 
3 65 
78 75 


• » - » • » • » • » • » • • » • • * • « MOO 00001 «» «i. m 0001 « Oil • « « • MB' • 



UP 


'Oil «' 100 


• » « «»' 0000 ' 0008 ' • # 0001 • • 0000 ' - 00 . *1 000 ' 0090 ' ' 1090 ' MOO' M» «l (008 «»> 


MATERIAL IN 



MATS. 


"SOOi ■» 11 


House-line, 30 pounds, at 18 cents 

Nails, 2$ pounds, at 0.34 cents... 

Galvanized-iron wire, 21^ pounds, at 8 cents 
Bandies of cane, 330, at 35 cents per 100..... 
Marline, 18$ pounds, at 16 cents . 


m Mi« an 


• « « Oil 


mi » m m m 


ooooi, m 1001' not OW' m 0108, «| « «| « m "* 18® m m m 


0001' SHOO 


008 '0881 « «* • m • *8 »* • '» «§ 


*8 m • 


m win m 


* M8® • '* oo®' m m no®' m » * • • m • 




mil 1)118 « M 08 • • 


OO® 


43 56 
19 44 


»»»» m » m 8001 w 8001 m m 1000' (SOI '000' m «' 0000' ill m .» m m • • * » » modi m osoo. » • * • «» m 
«o»» » m m m no. m mu oil' no oo®' • oo® m * « m m m «» • «» • oo®' m m • » •' m m •> m moo 


mil' i))i » moi unit m m m m 


• . 


■» • m 


m * II 


• • '» » • 


36 
12 OO 

312 52 


40 

85 

13 

75 

37 


CONCRETE BLOCKS. 

11 H barrel ? at1*65 •• ••«#••• •«►-••• • • • • •••-•• *• • • ■••••*• 

If barrels, at 9 cents - • • • • ■ •«•«. • • «* • *«• • • - • • • • - •••••••• •••••• • • • • •--••• 1 

Gravel, 5 barrels, at 9 cents *»••••• «•••••••••«• • m *«• • • ••*••• •■•••• •••• •••••• • • • 

MATERIAL IN FASCINES FOR 10 GABIONS. 

C»ne f 49 boodlcMB, at 35 oeotfi p©r 109 •«»«»•• •••••# •••••••••••• «*•«■• *••••••••••• t OO 

Marling 1C) at 1 Ji?! cents•••••• »• • • • • • • *• *• *••••♦ • • • • • • • • ^• • • 1 

# . mini.mi)... 

8 80 

LABOR ON TIM ABOVE MATERIAL. 

Carpenters’ time on 10 gabions, 120 hours, at 25 cents. 30 OO 

Wattler time on 16 gabions, 150 hours, at 15J- cents .. 23 25 

Plasterers^ time cm 10 gabions, 98 hours, at 15£ cents . 15 19 

Laborers 7 time on 10 gabions, 273 hours, at 11} cento. 31 40 

Sawing 400 stakes, 9 boors, at 11$ cento.......... 1 04 

Sharpening 400 stakes, 27 hours, at Ilf cents.. 3 11 

<..rOO 
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Staking 10 bottoms, 6^ hours, at 15* cento ............ $1 04 

Trimming cane, 60 hours, at 11$ cents ....................................... 6 90 

Loading gabions on cars and scow, 87 hours, at 11$ cento ..................... 10 01 

Load i ug mats and concrete blocks, 78 hours, at 11$ een to..................... 8 97 

Making fascines for 10 mats, 275 hours, at 11$ cents .......................... 31 63 

Making 10 mats, 64$ hours, at 11$ cents.............................._.... 7 4:5 


Total .................. 

Add 90 days* board, at 42 cento 


• • m m m m 


m m m m 


m m • 


• • • • 


• • • 


at m • • 


Total 


« «t tni 4» «» • • • m m m m 


m m m m m 


m m m 


m mm m 


169 96 
37 80 

207 76 


I transmit herewith the report of Assistant Engineer H. C. Ripley of the survey-work 
done curing tbe year ending June 30, 1877. 1 also forward tracings marked “A” and 
“ B,” referred to in the body of the report; one marked 11 C,” showing the positions of 
both gabionades, and a tabular statement showing amount of work done during the 
year. 



t. C. W. Ho WELL, 
Cot'ps of Engineers, 


Chas. E. L. B. Davis, 
First Lieutenant of Engineers. 



ItErORT OF MR. H. C. RIPLEY, ASSISTANT ENGINEER. 

Galveston, Texas, July 4,1877. 

Dear Sir: 1 have tbe honor to submit the following report of surveys connected 
with Galveston Harbor improvement for tbe year ending June 30, 1877: 

The hydrographic work has been mostly confined to surveys of the inner bar. The 
monthly surveys wore omitted for July, August, January, and February, on account of 
suspension of work, and for October on account of absence at Sabine Pass. 

The following table shows the greatest depth that could be carried across the inner 
bar at the time of each monthly survey. 


Tim© of survey. 

September, 1876.... 

November, 1876. 

December, 1876. 

March, 1877... 

April, 1877._.... 

May 1877 .1........ 


DEPTH ON INNER BAR AT MEAN LOW T] 


<* m m 9 im tin 


» * • 


» » » 


9 » * m 


• m m m • m « m 


« m m m 


• m m 


* m • * 


• » » * m * m m 




» « » » ■» • 


* 


• m « m m » « 


• » » 


» * «• • m m « • 


• » » « 


* ill <m m 


» • m • <m m * w> m 


• m • 


• « m> m m m « m • 


m » • » » « <m m m « » m m 


• » «* • «■ • m m m 


• m • * 


Beptli lit feet 

if at • at m at m » 

m m * m m m m m 16* 

* • * « • » » * 1-tl 

* » m m m • « Jjli'l 

* m • # lit at <■> is 16* 
an tut m m 9 » a at 161 


m ati » # lit at • 


9 • » 


constant depth 
tbe survey for 


y for June has been made, but 
observed that very little chan| 
>tb of 15f feet or more has be 
or June, 1876, having shown a 


the work is not yet plotted. 
;e has occurred on the inner 
en maintained throughout i 




, and that a 
entire year, 



Tbe positions of tbe gabions of the Fort Potot gabionade have been located from 
time to time as the work progressed. A tracing herewith accompanying shows apian 
and elevation of the gabionade and also tbe lateral inclination of the gabions where 
the water was not too deep to prevent its determination. 

The total length constructed during tbe year is 1,000 feet, and the number of gabions 
80. Between the 6th and 30th gabions Mr. Hanlon’s count shows one mope gabion put 
down than I have located. Such being the case, it must have drifted out of line and 
been replaced by another, for there is "not room for more than are shown ; and these 
were located at each end so that it would be hardly possible to miss one without mak¬ 
ing tbe discovery when the work was plotted. 

The Bolivar Point gabionade and sheet-pile jetty have been located and are shown 
on the tracing accompanying. 

The length of sheet-piling completed is 393 feet. 

The length of auxiliary piling with cross-ties is 513 feet. The total length of gabion¬ 
ade is 172 feet, containing 14 gabions. 

The gabions are so nearly level, and having been recently put down and not yet settled, 
I did not attempt to show their inclinations, and, not yet having the mean loir water 
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I cottld not show their depth from the water- 
uch, if any, below the water-surface of mean low 


of the gang© at that point 
surface, but their (tops are not 
tide. 

At the time of the commencement of work on the Bolivar sheet-pile jetty, soundings 
were taken on the line of the proposed gabionade, so that this profile compared with 
a^y future one ou the same line will show exactly what change has taken place. 


TIDE-GAUGES. 


A record of the hourly readings of the tide-gauge at the wharf, Bolivar Point, has 
been kept during continuance of the work. Tide-gauges have also been kept at Gal¬ 
veston, Fort Point, and Bolivar Point jetty when necessary for the redaction of sound¬ 
ings. 

The self-registering tide-gange and anemometer lire in satisfactory operation. The^ 
gauge has been working for tnr 
month. 

I h ave been a ss isted d u ri n g the year by M r. R. B. Tall for, assistan t en gi neer. The 
monthly survey of the inner bar for September was made by Mr. Talfor during my 
absence. 


mg 


ree months past and the anemometer for the past 





L. B. Davis, 
of Engineers, 17. 


H. C. Ripley, 
Assistant Engineer. 


Extract from report of 


William Lane , overseer. 


BUILDINGS. 


Constructed one two-story building, 30' by 25'; officers’ quarters. One two-story 
building, 30' by 25'; officers’ quarters. One two-story building, 13' by 20'; kitchen. One" 
one-and-one-half-story building, 15' by 40'; store-house. One one-and-one-half-story 
building, 30' by 60 7 ; machine-shop. One one-story building, 12' by 12' ; store-house to 
new quarters. Two oue-story temporary tool-houses, 10' by 10', at Bolivar Point break- 
waiter.' One tide gauge-house at Bolivar Point. Four cisterns. One dead-oil vat, 12' 
6" by 6' 4" wide, and 6' deep. One book-case for office. One desk for office; 1 wash- 
stand. On© shelf and 1 table for new quarters, and 4 benches for mess-room.] |Three 
pile-drivers aud 1 refrigerator. 


323 

960 

467 

495f 

469 

531 

490 

543 

826 



398 
6 
273 
543 
43,820 
1,786 
462 
10,072 
2,133 
199 
102 
171 
■ 148 
208 
88 
1 

470 

849 


CONSTRUCTION OF GABIONS, 

gabiorrf)ottoms made. 
gabion*ops made, 
gabion-frames made, 
gabion-bottoms staked, 
gabions wattled, 
gabions ballasted, 
gabions plastered Inside, 
gabions tirst-coated on 
gabions second-coated 
gabion-bolts made, 
gabion-tops carbolized. 
gabion-tops nailed on. 
gabion-bottoms carbol 
gabion-tops coated with plaster, 
gabions completed from September 13, 1876, up to June 
bundles caue trimmed, 
batches mortar made, 
batches ballast made, 
fascines made for mats, 
concrete blocks made, 
mats made, 6' by 12', (of fascines.) 
mats made, 9' by 12', (of fascines.) 
mats made, 12' by 12', (of fascines.) 
batches concrete made for blocks, 
sand-bags made at Bolivar Point, 
gabions were stripped of frosted plaster and renewed 
catamaran made for gabionade, 
sheet-piling were pointed. » 

palmetto piles pointed and butted. 
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145 
1,593 
544f 
3371 
355 
2 
1 
1 
2 
46 
4 

2,258 

5,698 

756 

1,870 


298 

888 


pin© piles pointed nod butted, 
cubic feet of brick broken for concrete, 
feet of tin gutter made and put up on buildings, 
feet of tin conductor made and put up on buildings 
bolts were made for tug. 
tide-gauge boards made, 
sounding-pole made, 
galvanizea-iron pump made for well, 
pumps Biade for scows, 
iron boxes were made for care, 
brass boxes were make for cars, 
barrels of cement used in constructing gabions, 
barrels of sand used in constructing gabions, 
barrels of gravel used in constructing' gabions, 
barrels of br ck used in constructing gabions, 
barrels cement 

sand ^used in making concrete blocks. 









180 guide-piles were driven in gabionade. 

111) mats, 12* by 12% placed in gabionade. 

20 mats, 9 / by 12', placed in gabionade. 

31 mats, 6' by 12', placed in gabionade. 

113 sand-bags, 45 fascines, 906 concrete blocks. 

972 linear feet of gabionade completed. 

Construction of gabionade at Bolivar 

14 gabions placed in gabionade. 

22 guide-piles driven at gabionade. 

168 linear feet of gabionade completed. 

Construction of breakwater at Bolivar Point 


238 pine piles driven, 366 sheet-piling driven 
515 linear feet of piling completed. 

315 linear feet of sheet-piling completed. 




REPAIRS 


BREAKWATER AT FORT POINT. 


823 palmetto piles were driven. 

6 mats were sunk in repairing breakwater. 

34 concrete blocks nsed for weighting mats, 118 gabions, 77 mats 12' by 12 f , 58 mats 6' 
by 12', 78 mats 9' by 12', 319 pine piles, 1016 concrete blocks, 132 fascines, 940 pal¬ 
metto piles, 50 bags filled with sand, 272 barrels of oeal, 1 cord of fire-wood, and 
25 pieces of yellow-pine lumber, were loaded on scows and towed by tug to gabi¬ 
onades and breakwater. 

Forty-four thousand six hundred and seventy-five feet, b. m., of yellow-piae lum¬ 
ber, 28,600 shingles, 7,000 hard brick, 1,100 barrels cement, 100 barrels dead-oil, 1 
barrel coal-tar, 1 barrel lard-oil, 1 barrel lubricating-oil, 356 palmetto piles, 6,500 laths, 
2 bales oakum, 521 pounds sbeathing-paper, 265$$ tons eoal, 426 pounds galvanized 
sheet-iron, 4 t 954 feet, b. m. f cypress, 2,011 pounds round iron, 1,055 feet of oeiling, and 
2,998 feet of dressed flooring were loaded on scows at city, towed by tug to works 
at Bolivar Point, and unloaded. 

Seven hundred and fifty-four pin® piles, 13,827 pine stakes, 472,560 feet, b. tn. T of 
yellow-pine lumber, 2,198 feet of cypress, 30,700 shingles, 6,000 laths, 2,624 pounds 
of tramway-iron, 4,265 pounds of round iron, 1,399,700 oaue, 1,184 palmetto piles, 2,810 
barrels of cement, and 21$ cords of wood were unloaded from vessels, hauled up, stored, 
aud piled on works. 

Nine thousand one hundred and ninety-three and five-sixths oobic foot of giavei, 
9,925$ cubic feet of brick-bats, 22,570 hard brick, and 7,382$ eftbic feet of sand were 
hauled up from wharf and stored on works. 

Eight thousand eight hundred pounds nails, 30 barrels cement, 1 barrel deni.oil, 

625 feet of lumber, 5,753 pounds of iron, 1.0,000 shingles, 1,330 feet of dressed lumber, 
and 1,003 pounds of galvanized iron were loaded on tug at city, transported to works, 
unloaded, hauled up, and stored on work§. 
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REPAIRS OP BOATS. 

Tag. 

Hauled out on ways, overhauled, and cleaned boiler, calked crack in front of fire-box 
between rivet and lap, took down bonnet of steam-chest, and repaired steam-valve. 
Pat 2 new planks in bottom, made new rudder-stop, re fastened, rudder-blade, ^nailed 
0 sheets yellow metal on bottom, took down bulkhead, put down floor in lower engine- 
room, set graving-pieces in keelson, made new oak shoe, one fore and aft beam, 18 
feet knag. Put in new bulkhead between galley and boiler-room, put piece of oak 
in stern, pnt 3 pieces oak in guards, pat 2 new pieces deck-plank in, pat new oak 
knee in arch aft, over propeller, pnt in new floors to bunkers, made and fitted pil¬ 
low-blocks to condenser, fitted side-sheets to ash-pan of boiler, put in floor under con¬ 
denser, fitted shaft of propeller, fitted main journal brasses, put iu new pump, put iu 

condenser and connections, connected up donkey.pipes to condenser and surplus.feed 

■and. exhaust to donkey-pump; packed circulating pnmp. 



i 

Hauled out on ways, ground in cylinder of steam.chest, packed engine, and general 

•cleaning of machinery, put up pump lead, stand for beater, put iu new beam, put in 
new bulkhead, put in 2 pieces boiler-bed, put in supply-pipe strainer on outside, fitted 
np pony pump and heater, constructed new boiler, painted same, old boiler taken out, 
new one put in, connected pij»e with machinery, painted hull inside and out, fitted 
iron braces from boiler to saddles, braced fire dotes, &c., connected up feed-pipe, re¬ 
paired steering-wheel, put soapstone lining in back oouuectionof boiler, covered boiler 
with wool-back felting and sheet-lead, I galvauized iron fender made. 

Diver's 

Hauled oat, bottom calked and tarred. 

Sand- dredge. 

r Hauled out, calked, papered, sheathed, and tarred the bottom, repaired rudder; ma- 
chiuist overhauled and cleaned machinery; calked and painted decks, put in 4 angle- 
knees, cot in chocks to partner of derrick and samson-post, repaired boiler, one iron. 
Jacket and umbrella made, and put on smoke-stack with 2 iron plates. 

Yawl-boats. 

One painted inside and out, bottom repaired and calked all over, 6 new timbers put 
in, 2 pieces plank pnt in, 1 new seat put in, recalked, 2 stiffening-bolts put in and 
painted, 8 new timbers put in, new keel put iu, 2 new cross-pieces, 13 timbers, 6 new 
planks put in bottoms, 17 new timbers put in, calked bottoms, coppered stern, and put 
in 4 new sets of timbers. 



Hanled out on wavs and undergoing repairs 


« 


BXTRACT FROM LETTER OF LIEUTENANT C. K. L. B. DAVIS, CORPS OF ENGINEERS, 

DATED JULY 10, 1877. 



I have the honor to transmit herewith the regular monthly chart of the inner bar 
uf Galveston Harbor for the month of June, 1877. 

A comparison of this chart with the last shows the effect of the Fort Point ga¬ 
bionade quite plainly. The 12-foot contour line has moved ontward gbont 200 feet, 
while the 18-foot contour has advanced about 150 feet. This effect appears to be still 
going on, and 1 think this month’s chart will show a still greater change. 


J 3- • 

CONTINUATION OF THE WORK ON THE SHIP-CHANNEL IN GALVESTON 

BAY BETWEEN RED-FISH BAR AND MORGAN’S POINT. 

The last appropriation for this work, $72,000 in amount, was made 
available April 25,1877, but as the exact location of channel has not 
'been determined upon, (see my report on survey for ship-channel, &c.,) 
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no work was mdertaken daring 1 the year. As soon as the question of 
location is decided it is proposed to offer the work at contract in the 
usual manner. 

The following project was submitted under date of May 21, 1877, in 
response to order of the Chief of Engineers, United States Army: 


It is proposed to expend tbe appropriation, under contract, for dredging a channel 
12 feet in depth at mean low tide and 100 feet in width at bottom along each line as 

may be selected by the Chief of Engineers. If the line direct from Red-.Fish-Bar Chan. 

uel to Morgan’s Canal be adopted, then the dredging to be commenced at the upper end 
of the channel and continued toward Red-Fish Bar until the appropriation is exhausted, 
the reason being that this portion of tbe line lies through the shoalest portion of the 


t 

In 


case a liDe to the mouth of the San Jacinto River be selected, then it is proposed 
to commence the work by excavating a channel through Cloppers Bar and protecting 

;, as set forth in my report of survey just forwarded, and as laid down ou 
chart accompanying it. This work to be done by contract. It is proposed to 
request bids— 

1. For removal of material dredged to a distance from the channel, in scows. 

2. For placing material on the side of cut, and at a distance from it of not less than 
€0 feet. Alt measurements to be made in cut, aud no allowance for depths greater than 
12 feet or width at bottom greater than 100 feet. 

It is desirable to begin the work as soon as possible, as the most favorable season for 
work of this kind is passing away. 

Very respectfully, your obedient servant, , 

C. W. Howell, 

Captain of Engineers* 


As shown iu my report of survey, the cost of a channel from Bed- 
Fish Bar to the cut through Morgan’s Poiut would be less than the coat 
of one to connect with the San Jacinto River, and crossing the bar at 
its mouth. Yet if this Morgan’s Point cut had not been made, the 
other route would have been the cheaper, aud perhaps the more desir¬ 
able. The objection to making the channel terminate at the Morgan 

Point cut is that this cut is pi.ivate property, and tolls are charged for 

its use. This objectiou is one of such importance that the Hon. Secre¬ 
tary of War has decided to leave the question it presents to the decision 
pf Congress, as shown by tbe following letter from the Chief of Engi¬ 
neers : 


Office of TnE Chief 

Washington , 


Engineers, 

C„ June 1*2. 1877. 



Your letters of tbe 21st ultimo, one submitting a project for the expenditure of 
appropriation of $72,000, made by tbe river and harbor act of August 14,1876, “ For 
continuing of the work on the ship-channel in Galveston Bay,” &c,, “ to be ex¬ 
pended between Red-Fish Bar and Morgau’s Point, Texas; ” the other submitting report 
on the survey for a ship-channel through Galveston Bay, Texas, have been received. 

Your letters were submitted by the Chief of Engineers to the Secretary of War with 
a communication, which has been approved by him, and from which the following ex¬ 
tract is furnished for your information and guidance: 

“In the project now submitted by Captain Howell for tbe expenditure of the appro¬ 
priation of $72,000, he designates three lines upon which a dredgbd channel of 12 feet 
may be made. 

“But the expenditure of this appropriation upon any one of these lines will be to 
that extent an anticipation of the decision of Congress upon the results of the survey 
they have ordered to be made and reported to them. Besides, tbe act, in the section di¬ 
recting the survey, looks to a channel running out of the mouth of the river, instead 
of through the cut of Morgan’s Point, although the estimated cost 6f the latter is nearly 
$200,000 1688 ttian the cost of ihe least expensive of the other two. 

“ The question of tolls, however, is invol ved in using the Morgau’s Point canal- rente. 

“It seems to me advisable, under these circumstances, to defer a decision upon which 
of these lines the appropriation for continuing the work on the ship-ehmunel should be 
expended, until the final report upon the survey is made and the future fiction of Con¬ 
gress thereon is known. The most favorable season for work of this kind is now pass¬ 
ing away.” 
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The expenditure of the appropriation of $72,000 for continuing the work on the ship- 
channel in Galveston Bay, &c. f will accordingly be deferred uutil further orders. 

By command of Brig. Gen. Humphreys. 

Very respectfully, your obedient servant, 

John G. Parke, 

Major of Engineers . 

Capt. C. W. Howell, 

Corps of Engineers . 


The question of location was the one which, I understand, was to be 
settled on the data to be furnished by this survey. 

This question I would recommend be referred to a Board of Engi¬ 
neers for settlement. 


The work is located in 
Red-Fish Bar, and cannot 

Whole amount appropriated 
Whole amount expended.... 


collection-district of 

as one 




near the light-honse on 




m m 


0 <m m m» m m 


m m m m m ••«*•«• 


m m m 


$97 


m m m • m m m 


& m m m m t» m m m m m • • 


* • • •• • 


m *t> m 



statement. 


Amount appropriated by act approved Angnst 14, 1876 
Jnly 1,1877, amount available. 


m m m 


■* m ip m 


m «|«> • * » m m i§ ■» * * « 

• m m <m » « * * • » » A 


$72,000 (NO 
72,000 00 


Amount that can be profitably expended in fiscal year ending Jane 30,1879. 150,000 00 


LETTER OF 


ENGINEERS 



'J 


the Chief 




, D. C.j June 8, 1877. 

Sir i I beg leave to submit for your consideration the accompanying* 
project received from Captain Howell, Corps of Engineers, for the ex¬ 
penditure of the appropriation of $72,000 in the river and harbor act of 

August 14, 1876, “For continuing the work on the ship-channel in 
Galveston Bay, to be expended between Red-Fish Bar and Morgan’s 
Point.” 

The same act (section 2) appropriates $10,000 for a survey for a ship- 
channel through Galveston Bay, “ beginning at 12 feet water in the 

and running out of the mouth of that river 
present channel, through Red-Fish Bar,’ r 

its results are expected in 
with the next annual report of this 


mouth of San Jacinto River 
east of Morgan’s Point to 
&e. This sarvey is 














ce. 

The work on the ship* 

the appropriation of $25,000, of March 3, 1875, which wa 
as far as the appropriation admitted, February, 1876 
depths of 9 and 8£ feet in the upper and lower bays, and, with the pri¬ 
vate work of improvement at Morgan’s Point, permits the passage of 
vessels of 9-foot draught to within a few miles of Houston, Tolls are 
charged by the proprietor for the passage of vessels through the cut 
at Morgan’s Point. 

The officer in charge recommended in his last annual report that fur¬ 
ther appropriation be applied to making a 12-foot channel iri extension 
of the above channel, and that its upper terminus be made at the cut 
■through Morgan’s Point, instead of at the month of Sail Jacinto- 
River. This recommendation was concurred in, at the time, by this 
office. 

In the project now submitted by Captain Howell for the expenditure 
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of the appropriation of #72,900, be designates three lines upon which a 
dredged channel of 12 feet may be made. But the expenditure of this 
appropriation upon any one of these lines will be to that extent an an¬ 
ticipation of the decision of Congress upon the results of the survey they 
have ordered to be mad© and reported to them. Besides, the act, in the 
section directing the survey, looks to a channel running out of the 
month of tine river, instead of through the cut of Morgan’s Point, al¬ 
though the estimated cost of the latter is nearly #2§0,000 less than the 
cost of the least expensive of the other two. The question of tolls, 
however, is involved in using the Morgan’s Point canal-route. 

It seems to me advisable, under these circumstances, to defer a de¬ 
cision upon which of these lines the appropriation for continuing the 
work on the ship-channel should be expended, until the final report 

survey is made and the future action of 
The most favorable season for work of this kind is now passin 

away. 

I also 

21, 1877 
sketch, 
of cut. 

Very respectfully 


upon 
known 






progress 
3 office, 




from Captain Howell, dated 
survey iu Galveston Bay, and a 
locality, with the proposed lines 




Hon. Geo. 



« 


McCrary, 

Secretary 


servant, 

A. A, Humphreys, 

Brig. Gen. and Chief of Engineers 



Approved: 
June 9, 1877. 


[ Indorse 


enfc.] 


Geo. W. McCrary, 

Secretary of War . 


J 4* 

SURVEY FOR A SHIP-CHANNEL THROUGH GALVESTON RAY, TEXAS. 


This survey was 
harbor bill passed 
second session: 



clause in the river and 
United States during ite 


Sec. 2. That the Secretary of War is hereby directed to cause a survey for a ship- 
channel through Galveston Ray, beginning at twelve-feet water in the month of the 
San Jacinto River and running out of the month of said river east of Morgan’s Point 
to the present channel through Red-Fish Bar; thence through the same, extending 
through Galveston Harbor, passing west of Half-Moon Shoals and Pelican Island ana 
to twelve-feet water in Galveston Channel; and to cause an estimate of the cost of 
the same to be mode, and of the comparative merits of the same with the route to the 
head of Bolivar Channel, and of the effects of the completion of each of said channels on 
the Galveston Harbor as to shoaling or deepening the same, and report the same to Con¬ 
gress by the first day of December, eighteen hundred and eeventy-six, the cost tkrnrf 
not to exceed ten thousand dollars, to be paid out of the forty thousand dollars herein¬ 
after appropriated. * * # * * 


The survey of the upper bay having been completed in advance cuf 
that of the lower bay, and as an appropriation for the dredging of* 
ship-channel through this portion was available • and its application 
dependent upon such recomipendatiou as the results of survey might 
suggest, the following preliminary report was forwarded under date of 

May 21, 1877: 
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N«w Orleans, La., May 21,1877. 

General: I have the honor to forward herewith the report of J. A. Hayward, as¬ 
sistant engineer, charged with the primary triangnl&tion for survey for a ship-channel 
through Galveston Bay, Texas, a tic! w i l h t he hydrograph ic work in the upper bay. 
The work for the upper bay is plotted on two sheets, tracings of which accompany 
this report. 

Report is submitted at this time, without waiting for completion of the lower-bay 
work and index-chart, because of instructions contained in Engineer Department letter 
of April 25, 1877, calling for a project for expenditure of $72,000 appropriated by Con¬ 
gress in the river and harbor act of August 14,1876, “for the continuing of the work 
on the ship-channel in Galveston Bay,” the money to be expended between Red-Fish 
Bar and Morgan’s Point. 

On the charts presented three lines are laid down, and in the report of Mr. Hayward 
estimates are submitted for each for channel 12 feet in depth at menu low tide and of 
widths of 100 feet, 150 feet, and 200 feet. 

If decision as to choice of line to be adopted for the channel is to be based mai 
on amount of excavation to be made, it is'evident that the line from Red-Fish Bar 
the cut through Morgan’s Point is by far the most advantageous. 

The line “A I ” the next-, aud the line “A D ” the least. (See Hayward’s report and 



0 




C. W. Howell 





Gen. A. A. Humphreys, 
Chief of Engineers , U. 










REPORT OF MR. J. A. HAYWARD, ASSISTANT 


Sir : I have the honor to make the 


ship.channel 

II 



Gal veston Bay, Tex as 


Galveston, Texas, April 30,1877. 

following report, on that portion of “survey of 
” i ntrusted to my charge: 


lean low-water 



Gulf of Mexico, as indicated 


The soundings are all reduced to i 
by the Bolivar Point gauge. 

^Tide-gauges were kept at Red-Fish light-house and in Morgan’s Canal at Morgan’® 
Point. The readings of these gauges for mean low-water were determined by a care¬ 
ful comparison with the readings of the Bolivar gauge of the high and low water of 
the same tides, and a mean of the general result taken in each case. When the appro¬ 
priation already made for this work is expended, 1 would suggest that this plaue of 
reference be retaiued. For while the summer tides average about a foot above this 
plane, the winter tides are often from one-half a foot to 1 foot below it for several days 
at a time. And this low-water occurs at the very time there is the greatest need of 
deep water, as by far the greatest portion of freight by this line is oarried during the 
winter months, the season of low tides. 

Per yoor verbal instructions, the survey was extended to cover Morgan’s Cut, already 
made, and continuation of the same to Red-Fish Reef. This has enabled me fo show 
the exact condition of that work, and give some idea as to its probable permanence. 

It has also enabled me to show, as completely as possible, the respective merits of 
each of the proposed routes. 

The work has been plotted to a scale of one-ten thousandth, as shown on charts Nos. 
I and 2. An index-chart to a scale of one-forty thousandth has also been made, show¬ 
ing All of the bay in question from 12 feet water in tbe San Jacinto River to 12 feet 
water in the Gnlf of Mexico, and location of the various proposed lines. The follow¬ 
ing are tbe cuts proposed : 

From 12 feet water at A, San Jacinto Bay via the curve, as shown by the red line 
from that point to B, and thence via a straight line tangent to this curve to 12 feet 
water in'Bolivar Channel! shown at E, index-chart. This line I have estimated upon 
to the point D. 

A second proposed cut runs from A to B, and thence to H, at the head of the dredged 
channel through Red-Fish Reef; then through this channel, an shown on the index- 
chart. I have estimated this line to the point J in this cut. 

A third estimate has been made over the route as cut by Morgan from the point F 
to G through Morgan’s Point; thence front G to H, and then through the cut as before. 

The total estimated cost over each of these routes i® as follows: 
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ROUTE FROM A TO D. 


Excavation in cubic yards for given base,—Slope 2 to l 


13 feet deep. 


10(1 feet base.; 150 feet base. [300 feet base. 


Cost of excavation, at 25 cents per cubic yard 
Pile-revetraent from X to Y.G.280 feet; piles 
cost of material and driving, $3 eaoh. 


• • » 


• •••>«» mm 


m • m « a 


Add 5 percent, for superintendence and contingencies 


• m m m 


1,458,439 cu- 
bic yards. 

2,108,100 cu¬ 
bic yards. 

9,761,896 cn- 
bic yirds. 

$364,608 00 

$527,0*5 00 

1690,47 4 00 

18, 840 00 

18,840 00 

18,640 W 

383, 448 00 

545.865 00 

709,314 OO 

19,172 40 

37,293 25 

35,465 70 

402, 620 40 

573,158 25 

744,779 70 


ROUTE FROM A TO I. 


Excavation in cubic yards for given base.—Slope 2 


13 feet deep. 


300 feet base. 1150 feet base. t300 feet base. 


Cost at 25 cents per yard $306, 888 00 1458, flW (Ml 

Pile-revetment as before.................................... I 18,840 0# 18,84© Oil 


1,237,523 ca- | 1,835,060 cu- 2,441,376 cu 
blc yards. 1 bic yards. bic yftrdn. 


$610,344 00 
18,840 00 


Total........ 333,738 00 477,830 00 639,1MW 

Add 5 per cent.... 16,286 40 23,891 50 31 , 4 ® 20 


Total from A 


• » » unit «> • a in » a a » m m * m * m m • m m m m in m « a m tin tin 


342, 014 40 


721 50 , 660,653 20 


This estimate includes the widening and deepening of the cut already made by Me 
gan (excepting that portion through Morgan’s Point known as Morgan’s Canal) I 
fulfill the requirements as given in the previous estimates, a continuation of that c« 
to Red-Fish Reef, and widening aud deepening the cut through Red-Fish Reef tofulti 
the requirements of the estimates: 


Excavation in cubic yards for given base.—Slope 2 to 1 


100 feet base. 1 


base. 200 feet base. 


613,314 cubic 1.137,186 cn- 1,656.666 cn- 
yards. bio yards. bic yards. 


Cost at 25 cents per cubic yard 
Add 5 per cent.. 


• §•«»«» * m m m, m m 


m m # m m m # 


* Total 


$153,32-* f.O ! $384,392 00 $414,171 00 

7,666 42 14.214 60 50,708 55- 

■ft 

160,994 92 $298,506 60 -04,819 55 


No estimate has been made iu the above for any part through Morgan's Point, known 
as Morgan’s Canal, included between F aud V. 

It will be noticed that the lowest estimated cost for anv cut is that of the comply 
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tion of the oat already commenced by Charles) Morgan, and continuation of the same 
through the cot made by the General Government tLrough Red Fish Reef; but as Mr. 
Morgan has spent large sums individually making the canal through Morgan's Point 
and extending the same for sonic 1 ) 5 ini lea into the bay, nnder the charter, secured by 
him, of the old Buffalo Bayou and Ship-Channel Company, he claims and enforces his 
righto, to charge tolls for all boats using that canal. Boat* drawing over 5 feet are 
obliged to use Ills channel. For boats drawing less than 5 feet he charges 10 cents per 
ton, registered tonnage. For boats exce* cling that draught hia charges are much greater 
in proportion. I do not know and could not ascertain what such oharaas are, but the 
following, taken from the Galveston News of February 16,1877, is undoubtedly authen¬ 
tic, and will convey some idea of these tariffs: 

“toll for passing through the ship-channel. 

“ The following bill has been banded to the News for publication to show the expense 
of taking a schooner through Morgan’s Channel, a distance of half a mile. As will be 
seen, the channel-fees are $105.26; the towage is probably, from Galveston to Houston, 
$ 100 . 



“ Schooner George Sealy and aimers to Buffalo Bayou Ship-Channel Company , Dr, 

■>*««■ m m • n fi ib mmmmmmm mm m m m m m 0 •••••••«*•• »»»»«* •••••••••• 

• •• » ««»»' MiP. * ® « «o •••••• » * « » «> » I8W •«» «» 1BB» ••••■« * m m m m 
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“ J. J. Atkinson. 

“ By E. Sami i 4 ed." 

Current-observations above Morgan's Canal, in the San Jacinto River and in the 
(& ial, show that but a small percentage of water is drawn by the canal from the river 
proper. 

The. break water at the head of the canal, on the west side, projects somewhat into 
and partially across thft channel of the river, cansing the water flowing into the canal 
to form mtii eddy a short distance inside the breakwater, in consequence of which a 
9-foot shoal has formed. Doubtless this can only lie removed and its formation pro¬ 
ven tod by dredging. 

This shoal will probably form her© at every high water in the San Jacinto River. 
Aside from this shoal, it is my opinion that Morgan's Cut, already mnde, has probably 
changed but little since dredging has been stopped. I do not think there will be any 
trouble in keeping any of the proposed cuts open if they have been once thoroughly 
made. 

# * * • # * • 


The routes proposed east of 
Morgan's Point continue as nearly 
as possible the natural curve of 
the channel out of the San Jaciuto 
Ri ver from A to B. 

To guide the flow of water and 
avoid the probability of a cross¬ 
current* and the consequent prob¬ 
able results which would neces¬ 
sitate frequent if not constant 
dredging, it is proposed to build 
a pile revetmetit or retaining-wall. 
The best piles to use here would 
be cypress, but I have estimated 
for pme piles, of 35 to 40 feet 
length, the tops driven to about 
4 feet of the water-suiface, and 
then bolted together, as shown 
by the following plan and eleva¬ 
tion. 

Pine piles, 1 foot diameter and 
35 to 40 feet length, can be deliv¬ 
ered at the works at from 6 cents 
to 7 cents per running foot length 
of pile. Cypress piles would cost 
from 10 rents to 12 cents per foot. 
Driving and bolting the piles, and 



Plan, 





Elevation. 
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all necessary extra material, can be procured for leas than $1 for each pile. 1 have 
therefore, estimated the cost of thin retaining-wall at $3 each pile of 1 foot diameter. 

It is not expected that any appreciable scouring effect will be obtained )»f budding 
this wall, but, unless this water is retained by seme meaosf the same causes that first 
formed Clopper’s Bar will act to constant]y ill up the dredged channel. It would be 
best to build this retain tug* wall before dredging, and to throw the mud from the 
dredged channel behind mud against it. The course of this retaining-wall has 'him 
taken with a shorter radius than that of the excavation, to secure, if possible, a direc¬ 
tion of currents B corresponding to the straight line of excavation. 

An estimate of 25 cents per cubic yard has 'been made upon all exoavafcion. This 
includes the removal of the dumps to half a mile from the cut. 

If, however, it is decided to complete Morgan’s Cut, it will not be necessary to carry 
the mud away so far. In this case a Newton’s hydraulic dredge might be used, and the 
cost of excavation greatly reduced. 

If it is allowed to deposit the mud on the west side of the cnt, at 100 or 260 feet 
from it, this dredge would probably be the best that could be used there. If, however, 
it is required that the mud bo carried by dump-scows to a distance, as would be neces¬ 
sary if either of the other routes were selected, there would be but little advantage 
in using Newton’s dredge. I have been induced to mention this, because one of New¬ 
ton’s dredges is now excavating for the Galveston Wharf Company, depositing the 
earth behiud a retaining-wall, for 12$ cents per cubic yard, while the above estimates 
are for 25 cents per cubic yard. 

One item not mentioned in the above estimates should be considered, viz: driving 
piles along the located route, about 400 feet apart. 

These will be necessary partly to locate the route and assist in necessary surveys for 
estimates, and partly to assist the dredge-boats during the work. The cost of cypress 
piles, 30 feet long, would be from $3 to $3.60 each. These can be driven for 80 cents 
each, making the cost of each pile, for material and driving, a maximum of $4.40 each. 
The cost, then, ou these various routes is estimated as follows : 

From A to D, 181 piles, at $4.40 each .. .....$796 40 

From A to H, 162 piles, at $4.40 each...... ........ 712 80 

.From G to H, 01 piles, at $4.4© each........................................ * 400 40 


Respect fu 1 ly m hm i tted, 


Lieut. Chas. E, L. B. Davis, 

Corps of Engineers, U. S. J. 


J. A. Hay warp, 

. imstont Muginm. 


During Jane the survey in the lower bay was completed, and the as¬ 
sistant in charge submitted the following report, transmitted by Lieat 
C. K L. E. Davis, Corps of Engineers, who, being stationed in Galves* 
ton, was placed in general superintendence of the conduct of the survey. 


REPORT OF MR. H. C. RIPLEY, ASSISTANT ENGINEER. 

8b 

Galveston, Tex., June 6,1877, 

Sir: I have the honor to submit the following report of that portion of the survey 
for a ship-channel through Galveston Bay, Texas, placed in my charge. 

On the 15th of January last verbal instructions were received from you to commence 
the survey at the lower end of Galveston Bay and prosecute the work in the direction 
of Red-Fish Bar until met by Mr. James A. Hayward, who had already commenced 
work at the San Jacinto River, and was proseentiDg it in the opposite direction. Mr. 
Hayward was before this time id charge of the whole survey; bnt the urgency for its 
completion made it necessary to divide the work and place a second party in the field. 

the survey. 

% 

The object of the survey was to determine the choice of two routes which should 
give a 12-foot channel at mean low tide extin ling from Red-Fish Bar ; one ending in 
Bolivar Channel, the other to pass to the west of Half-Moon Light and Pelican Island! 
and ending in Galveston Channel. In order to decide’upon the choice of routes it was 
necessary not only to determine the cost of making a cut of the required depth and 
width and its probable permanence over each, hut to ascertain the effect snch a cut 
would have on Galveston. Channel. In accordance with these requirements, a carefol 
trigonometric and hydrographic survey of these two routes has bmm made of that 
portion of the hay which lies between Half-Moon and Red-Fish light-houses. 

This has been plotted to a scale of tjIw. anil is shown on Chart No. 3. That portion 
between Half-Moon light-house and the Golf had already been carefully surveyed in 
the summer of 1876, and it was thought unnecessary to resurvey it. 

Therefore a tracing of the chart of that survey has been made v ich connects with 
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Chart No. 3 and makes a com pit; le chart of the routes proposed from the outer bar at 
Galveston to Red-Fish Bar. An index-chart has also been made, which embraces the 
entire route from San Jacinto River to th© Gulf. This chart is plotted to a scale of 
jo&ou , and is designed to Bhow at one glance the different routes estimated upon, and 
also to exhibit the result of current observations and other phenomena of importance. 

This chart is plotted by rectangular co-ordinates, the squares being numbered .to cor¬ 
respond with those of the original charts. 

Tide.gauges were kepi at Brick Wharf, Galveston, Bolivar Point, Half.Moon light¬ 

house, and Red-Fish light-house. 

The readings of these gauges hare been plotted on three charts, each embracing a 
nodical period ; the first commencing with the first descending node in January. 

Where the daily record of any gang© was not complete an attempt has been made ts 
reproduce it and thus make the curve continuous by comparison with other carves 
which were complete. * 

The dotted portion of the carve indicates the reproduction of the wanting record. 
The fall black lines show tho actual readings of the gauges. Quite a difference exists 
in the tides at the points observed, as will be seen by the following comparison : 

Table of mean tides . 



Bolivar Point... - 
Galveston ....... 

Half-Moon ...... 

Bed-Fish..... 

Morgan’s Point.. 


Feet 
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•• 'ii' 'hii • ill .at «> • III sat *' IB in Hit Ml Ml m m <» a .nil. i» m « • ini 


«> IB Ml Slit .. sill SB ..it • si* 1 » 


1.10 

0^48 

0.38 


By means of these gauges th© soundings hove been reduced, being referred to the 
plan© of mean low tide at Galveston. This plane it below mean low tide for points up 
the buy on. accounts of the small variation of tie tides 'remote from the Gulf. This 
amounts t© Mi of a foot at Half*Moon, M of a foot at Red-Fish, and of a foot at 
Morgan’s Point. 

A series of current-observations were taken at four points in the bay, and the results 
have been tabulated, together with simultaneous gauge-readings, wherever gauges 
were kept, and the direction and velocity of the wind at Galveston as obtained from 
the United States signal observer at that place. The positions of the current-observa¬ 
tions are shown on the index-chart, marked Nos. 1, 2, 3, and 4, A compass-dial is put 
on the chart at each position, by which one is enabled to see readily the directions of 
the currents as given m the tables. 

ESTIMATES. 


The following table of estimates shows the amount of excavation necessary to make 
a 12-foot channel at mean low tide, and its cost at 25 cents per cubic yard, over each 
of four cuts. The center line of each cut is shown on the chart by a red line. The cut 
K-L extends in a straight line from the lower eDd of Red-Fish Cut to Bolivar Channel. 
The cut D-E extends from what is known as Middle Pass. .Red-Fish Bar in a straight 
'in© to Bolivar Channel. 

The cut K-R extends in the arc of a circle from K to M, straight from M to N, in the 
arc of a circle from N to O, straight from O to P, in the arc of a circle from P tq R, 
where it ends in Galveston Channel. 

The cnt D-R extends in a straight line from D to S, in the arc of a cirele from S to 
T, in a straight line from T to N, where it unites and coincides with the cut K-R to R. 

The estimates are for widths of 100 feet, 150 feet, and 200 feet, with slope of two on 
one. 

Table of estimates for a 12 -foot channel. 


feet wide. 



1 

| 106 feet wide. 

150 feet wide. 

Cab. yards. 

Cost 

Cub. yards. 

Cost 



Cub. yards. Cost. 


From K to I................. 567,427 $146,856 75 

Prom D to E................ 619,483 154, 870 75 

Prom II to Jt................ 1,063,244 265,811 00 

From I> l» R...... 1,085,931 371,482 75 


084, 384 I $216,066 00 
909,958 227, 489 50 

1,558,510 389,627 50 

1,591,701 397,925 25 


1,141, 326 
1,201, 089 
2, 053, 435 
2,091,130 


300,272 25 
513,338 75 
524,284 00 
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CURRENTS. 

By inspecting the tabular exhibit of current observations, I think a very correct idea 
of the currents, of the lower portion of the bay at least, may be obtained. Inspecting 
the currents at each positiou separately, it is to be observed that at station No. !, at 
one stage of the tide, the current flows directly toward West Bay. From this it grad¬ 
ually veers to the W. (diminishing its velocity) and N. W. £ N., attaining its greatest 
velocity at N. W. $ W. At other stages of the tide the direction of the current varies 
between E. £ N. and S., attaining its greatest velocity E. 8. E. It will be observed 
that only on« observation shows any current having a direction north of W, j N. and 
E. i N. y and this is bo small that I think it is due to the wind or is an error of observa¬ 
tion or recording. At station No. 2, at one stage of the tide the current flows toward 
West Bay, attaining its greatest velocity S. W. i W. 

From this it veers to the west, diminishing its velocity until it reaches W. |N., when 
the current almost entirely disappears. 

At other BtageB of the tide the current varies from N. by W. | W. to S. E. by E., at¬ 
taining its greatest velocity E. 

But these last mentioned were so gentle compared with the force of the wind at the 
time of observation, that they were greatly if not entirely influenced-thereby. At 
station No. 3 the observations were continued for a period of 17 days, and during that 
time great uniformity was observed in the directions of the currents. After flood-tide 
was established, they varied between N. N. W. and N. E. by N. f N. A few observa¬ 
tions gave directions exceeding these limits, but were due to the effects of wind. 
After the establishment of ebb-tide, the currents varied between 8. E. by 8. i S. and 
8. 8. W. The greatest observed current not influenced by winds, flowed 8. S. E. 4 S. 

But quite a number of the observations show a strong current, bearing west of south, 
and this was especially the case when the wind had an easterly direction. Currents 
in other directions were observed which occurred during the changes of the tide, but 
none of suffirieut force to be of auy importance. 

At station No. 4 stronger currents were observed than at either of the other stations. 

The greatest currents flowed in a south-southeasterly direction. 

The ebb-tide currents varied in direction from 8. E. i 8. to a little west of sooth, and 
with a small velocity to nearly southwest. 

In changing to flood it veered to the west, and daring flood-tide varied in direction 
from N. 4 W. to N. W. by N., attaining its greatest velocity at about N. W. by N. Only 
on one day was there any current observed having a direction between the limits north 
and east, and this was obviously due to a strong southwest winch 

From the foregoing we are able to arrive at the following facts with regard to tidal 
currents when not influenced by strong winds. The bay being full and ebb-tide estab¬ 
lished, the water flows east in Bolivar Channel, north in Galveston Channel, where it 
nnites with Bolivar Channel, deflecting th© latter slightly to the north, and preventing 
' it from scouring away the shoal which lies east from Fort Point. The water in West 
Bay flows in a northeast by east direction, meeting the water flowing south from the 
bay above, near Virginia Point, is deflected to the east, leaving a wedge of slack-water 
extending east from Virginia Point. The water in East Bay flows in a west-southwest¬ 
erly direction until it meets the water from the upper bay, when it is deflected toward 
Bolivar Channel. But its momentum is suflicieut to bank the water up on the west 
side of the bay, between Dollar and Shoal Points, and thus increasing the quantity of 
water flowing west of Pelican Island. The more remote from the Gulf the ? 


. be the establishment of the ebb-currents, so that when the flood 




a maxima) 


Bolivar Channel the ebb-currents in the remote parts of the bays may 

The phenomena of flood-tide seem to be as follows: 

The tidal wave in the Gulf arrives in front of Bolivar Channel when the ebb-current 
is nearly at a maximum. The water begins to rise rapidly, banking up on the outer 
bar, giving the deepest water on the bar when the water is lowest inside. 

The flood-tide soon forces its way west in Bolivar Channel, checking and reversing 
the currents that it meets directly, but only checking and deflecting those mot at an 
angle. 

The flow continues up the hay reversing the current fram the upper bay. The cur¬ 
rent from East Bay meets the flow up the bay at right angles, forcing it slightly to the 
west, which, together with the current west of Half-Moon flowing south, tends to fill 
up the sou till wester n portion of the bay, and thus prolong the ebb-current through 
Galveston Chaunel. This sometimes amounts to two hours or more, and at a time of 
double tides, when the flood-tide is of short duration, th© ebb-current will not cease in 
Galveston Channel while it will flow and ebb again in Bolivar Channel. . ^ 

The current in Galveston Channel thus impinging against the prism of water in Boli¬ 
var Channel, finds its only mod© of escape to the oast, and w© have two currents side 
by side flowing in opposite directions, with a wall of slack-water or prism of eddie# 
betw-een them. 

Bat if the tiood-tid© continues, the current in Galveston Channel is reversed, ana, 
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lifter passing the city, flows west and uniting with the water which flows from Bolivar 
Channel around the west end of Pelican Island, they together flow into West Bay. 

After flood-tide is mtablished in both Galveston and Bolivar Channels the water 
divides where the two channels fork, leaving a wedge of sluggish water extending east 
from Pelican Spit. Bolivar Channel divides and subdivides into smaller ana still 
smaller channels, between each two of which there exists a wedge of more or less slug¬ 
gish water and corresponding shoals. 

Tfa© most southerly of these channels lies nearly east and west along the north side 
of Pelican Island, and its water flowing westerly divides, part flowing southwest and 
part northwest, leaving a wedge of slack-water extending from the shore sooth of Shoal 
Poirtt. 

The tendency of each a wedge of Black- water is to form a shoal of the same form, but 
insread we find one nearly circular. 

This variation is obviously due to other currents, for as soon as West Bay is filled, 
or nearly so, this soathwest current ceases and the current from Galveston Channel 
flows (at station No. 1) in a northwesterly direction, impinging against the shore south 
of Shoal Point, keeping a channel open along tho shore. 

The point of this wedge-shaped formation is washed away by the ebb-tide, and hence 
* circular form, as shown on the chart. 

The correct observations were not extensive enough to determine the phenomena of 
currents up the bay or to explain the formation of the shoals at Half-Moon, Shoal 
Point, Dollar Point, and Hannah’s Island. 

It is important to remark that the observations go to prove that West Bay is filled 
generally by water flowing both through Galveston Channel and Bolivar Chanuel, 
(passing around the west end of Pelican Island); that it is sometimes filled entirely 
by water from Bolivar Channel passing around the west end of Pelican Island; that it 
is always emptied through Galveston Channel; that Galveston Channel discharges more 
water iuto the Gulf than it receives from it; that the ebb-current continues in Galves¬ 
ton Channel some time after the tide has commenced to flow in Bolivar Channel, and 
that this is due to the influence of East Bay by which the water is forced into the cove 
west of Pelican Island. It seems a subject of legitimate speculation whether a dam 
from Pelican Island to the main land south of Shoal Point would not prevent the for¬ 
mation of the inner bar. 

In seeking an explanation for the phenomena of tides as observed, estimates have 
been made of the areas of the several bays and of the mean relative amount of water 
each receives and discharges during the flowing and ebbing of a single tide. For con¬ 
venience of discussion, 1 have divided the basin into sections, as follows: 

All that portion above Red-Fish Reef will be called Upper Bay; all east of a line 
extending north from Buffalo Point to Smith’s Point will be called East Bay; all that 
portion lying north of a line joining Buffalo Point and the northwest end of Pelican 
Island, and thence west to the mainland, not included in Upper and East Bays, will be 
called North Middle Bay; that portion lying south of a line from the northwest end of 
Pelican Island west to the mainland, and a line joining Pelican Spit and Fort-Point 
breakwater, not included in West Bay, will be called South Middle Bay; and that 
portion of West Bay extending to Cronkaway Reefs will be called West Bay. 

The following table shows the area in square miles and discharge from each section. 
I have assumed for the tide in Upper Bay a mean of the mean tides at Red-Fish and 
Morgan’s Point; for the tide in East Bay and North Middle Bay a mean of the mean 
tides at Bolivar Point and Red Fish ; for the tide in South Middle Bay the mean tide 
at Half-Moon; and for the tide in West Bay a trifle more than the mean tide at Red-Fish. 


Areas and capacities 



between the planes of mean 




Section. 

Area. 

Tide. 

Capacity. 

Relative 

capacity. 


Sq. miles. 
29.5 

.50 

Ou. rods. 
91,539 

•••••«««•• 

SOU t'h JM81 'I'd till €1 ••••••• • f» *••••• 

22 

.85 

116,053 

. •••••»••• 

West and South Middle Bays.... ....... 

51.5 

j a m % m • » 

207, 592 

100 


78.8 

.80 

391,230 

188 

JUL tddle Btoy 

89.7 

.80 

445, 350 

215 


231 

.43 

616, 450 

297 


45L 


1,660, 622 

600 


In the above table it will be seen that the capacity of East Bay is about f as great 
as that of Upper Bay, while its area is only about i as great. West Bay and South 
Middle Bay are combined in the table, for we have considered them as the natural 
basin to be filled and empties! through Galveston Channel. But onr observations show 
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that this area is too small to represent the amount of discharge, hut that it is some- 
times, and probably often, too large to represent the amount of influx. 

North Middle Bay we regard as a reservoir to be filled and emptied with each flow 
and ebb of the tide through Galveston and Bolivar Channels, having no tendency to 
select one in preference to the other except ori account of the greater slope doe to the 
shorter distance via the latter to and from the Gulf. The same is true of the Upper 
Bay,, except that on account of its greater distance the momentnin the water acquires 
while ebbing may favor its discharge through Boliver Channel. Bnt East Bay evb 
dently exerts an influence on Galveston Channel on account of the momentum its 
water acquires while ebbing, which tends to force the water down into South Middle 
Bay and thus prolong the ebb and shorten the flood tide in that channel. 

The circular motion produced by the waters of East and West Bays flowing in oppo¬ 
site directions was undoubtedly the cause of the formation of Pelican Island and spit 
and the shoal which surrounds them. From an inspection, therefore, of the conform- 
atipn of the bays, together with the tidal curves at different points, one would be led 
to expect tidal phenomena not greatly different from those actually observed. 


Fears have been entertained by many that a cut from Red Fish Bar to Bolivar Chin- 
nel would diminish the flow through Galveston Channel, and thus endanger its perma¬ 
nence or diminish its capacity ; but from a consideration of all the phenomena wears 
forced to the conclusion that such fears were not well founded, and that, instead of 
being injurious to Galveston Channel, the tendency of such a cut would be jnsr the 
reverse, for it would tend to prevent the prolongation of the ebb-current in that chan¬ 
nel, which is injurious in three particulars, viz, first, by the formation of the inner 
bar; second, the filling of the channel on account of an obstructed outlet; and, third, 
the delaying of the flood-current- until the bays are partially filled, and thus losing the 
effect of the flood-tide at a time when the greatest difference in the level of theGalf 
and bays exists. However, we do not anticipate that so small a cut would have si 
very marked influence, and if the products of dredging be removed it would probably 
not be appreciable. 

Of the four cuts proposed K-L is, for several reasons, the most desirable. It will 
afford a straight channel from deep water in the Government cut at Red Fish Bar to 
deep water.iu Bolivar Channel. It can be made at less expense than either of the 
others, and it. gives great assurance of permanence. The dredging should be deposited 
on the west side of the cut, both as a source of economy and in the hope of deflecting 
the current front East Bay towards Bolivar Channel. If the end would warrant the 
expense, I think a row of close piling on the west side of the cat, with the dredging 
deposited back of it, would assist in the improvement of Galveston Channel beyond all 
reasonable doubt. 

The only advantage of the line D-E is in being in the prolongation of a straight line 
from the mouth of the San Jacinto River to Red Fish Bar. 

The objections to the line K-R are that the cost of cut would be nearly twice as 
great as on the line K-L; that it would give a crooked instead of a straight channel, 
and that it would not afford so much certainty of permanence. The same objections 
in a greater degree militate against the line D-R. 

I have been assisted, both in the field and office work, by Mr. R. B. Talfdr, assistant 
engineer; also by Mr. J. C. Buchanan, assistant eugineer, who took the current-ob¬ 
servations. 



H. C. Ripley 



Ansutaft Engineer. 



The charts named in the report of Assistant Hayward were transmit¬ 
ted with my preliminary report. Those named in the report of Assistant 
Ripley are transmitted herewith. 

The reports, together with their accompanying charts, I think furnish 
sufficient data for estimate and tor decision as to location of a line on 
which to excavate the proposed channel through Galveston Bay. 


ITEMS OF EXPENDITURE. 


Boats, fixture^, Ac........ ...................................... $198 1° 

Hire of schooner, dec...................................................... 700 00 

Ins? i n mentis ......_.......... ................................... 660 00 

Matt rial ...... ...... 407 55 

Re a .......... .............. .................... ... 50 00 
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Stationery... ............................................. $72 40 

{Service ....... 6,033 33 

Provisions .... ................................................... 488 09 

Telegrams .............................. ................................. 13 97 

Transportation........................................................... 130 20 


Money statement 

Amount appropriated by act approved Angnst 14, 1876 ................... $10,000 00 

July 1, 1877, amouut expended during fiscal year ........................ 8,589 64 


July 1, 1877, amount available 


• • • • «<*»*»• m m m m 


m 

m m m m m m m m 


1,410 36 


REPORT OF BOARD OF ENGINEER 


Army 







Engineers appointed by Special Order No. 
0, dated Headquarters Corps of Engineers, Washington, 1). C*, January 
25, 1874, and reconvened by Special Order No. 95, dated Headquarters 
Corps of Engineers, Washington, D. C., August # 14, 1877, for the pur* 
pose of considering the question of location of a proposed ship-channel 
through Lower Galveston Bay, and its bearing upon the projected im¬ 
provement in Galveston Harbor, has the honor of reporting as follows: 

The Board met on the 11th instant, as specified in the order, and from 
day to clay studied the data presented, arriving at the following conclu¬ 
sions covering the two points submitted for their consideration : 

A line from Red Fish Bar to the head of Bolivar Channel would, in 
the opinion of" the Board, be a more advantageous location for the pro¬ 
posed channel than the line from Red Fish Bar, passing west of Half 
Moon Shoal, and terminating at the inner end of Galveston Channel. 
The first named would be shorter, with fewer necessary curves (if any) 
its course, would require a much smaller amount of dredging in its 
first construction, and could afterward be maintained at less cost. 

The Board are aware of the advantages to navigation by giving a 
course to the channel straight from its commencement, at the head of 
Bolivar Channel, to its termination at Red Fish Bar. An uncertainty, 
however, which could be removed by a few observations, now exists, 









_ departure from a perfectly straight course 
the opinion of the Board that the harbor of Galvestou 
works projected for its improvement, will not be 
the ship-channel proposed from the head of 




as well as the 
V affected bv 






A proposed location west of Half Moon Shoal, aside from 
tion of much greater cost, would interfere w ith the original project for 
harbor improvement, inasmuch as it would cross the line along which it 
was proposed to close in the harbor, leaving open only its entrance from 
Bolivar Channel and through West Bay. This closure has not yet beeu 
decided upon, but may be considered desirable at some time in the 
future. Further, if the channel be made on this line it will be a round¬ 
about route for vessels bound direct from the Gulf to Buffalo Bayou and 
the San Jacinto River, while, at the same time, it would possess no 
special advantages to vessels leaving Galveston for these rivers over 
the line proposed from the head of Bolivar Channel. Ic is also the 
opinion of the board that the portion of such channel from the head of 
Galveston Harbor to a point opposite the west end of Pelican Island 
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would be more difficult of maintenance than any portion of the other 
channel. 


Respectful!y submitted. 


Bri 


Gen. A. A. Humphreys 
Chief of Engineers U 


Z. B. Tower, 

Colonel of Engineers, Bvt. Maj . Gen. 

H. G. Wright, 

Lieut . Col. Engineers, Bvt Maj. Gen. 

John Newton, 

Lieut Col. Engineers, Bvt Maj. Gen. 

O. W. Howell, 

Captain of Engineers , U. S. A. 
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IMPROVING SABINE PASS, TEXAS. 

During the year but 10,450 cubic yards were excavated by the con¬ 
tractors, and no work was performed by them after November, 1876. 
They have evidently abandoned their contract, the Chief of Engineers 

was so informed, and annulment of contract recommended, for which 

authority was granted, and the contractors so informed by letter from 
office of June 20, 1877, inviting from them a proposition for final 
settlement. To this letter ho reply has been received. 

By act of Congress approved August 14, 1876, $38,000 was appropri¬ 
ated u for the improvement at Sabine Pass, and for improvement of Blue 
Buck Bar and Sabine Bay, and for deepening the channel over the bar 
at the mouth of the Sabine River, and tor deepening of the channel over 
the bar at the mouth of the Neehes River, where these rivers enter Sa¬ 
bine Bay.” 

In my project of operations, dated May 18, 1877, for the expenditure 
of the appropriation, it was shown that if this small amount was applied 
to the four works contemplated by the act named, no appreciable benefit 
would accrue to either, and, as Sabine Pass was undoubtedly the must 
important of the four, it was recommended that the appropriation 

former, in excavating a channel through the bar at 
12 feet in depth at mean low tide, with a width of 100 feet 
This recommendation was approved by the Hon. Secretary of War, 
under date of June 12, 1877, 1 was authorized by the Chief of Engineers 
to so apply the appropriation, together with the balance 
($20,000) approved March 3, 1875. 

* Proposals for the work by contract were invited July 16, 1877, by 
advertisement, the bids for which will be opened August 20, 1877. 

Should there be a balance sufficient, after completing the channel 
through the bar, it is proposed to straighten the channel through the 
body of the pass. 

The survey required as a preliminary to the work of dredging has been 
ordered, and is now in progress. 

Original estimated cost_...................._..................... $87,513 Si 

Whole amount appropriated .............. 58,000 00 

Whole amount expended ..._..............._...................... 6, id W 









The work is located in the collection district of Galveston, near the light-honw 
the entrance to Sabine Pass. 
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In my report to the Chief of 'Engineers, dated February 4, 1375,1 
submitted revised estimates for this work, as follows : 


For a 12-foot channel 
For a 15-foot channel 
For a 20-foot channel 


$105,026 00 
176,071 00 
,317 00 


*3 


■1 


Money statement. 


July 1, 1876, amount available................... 

Amount appropriated by act approved August 14, 

July 1,1877, amount expended during fiscal year . 
July 1,1877,outstanding liabilities .. 


• • m m m m 


m m m m m> m 


m m m m m m 




$16,658 84 
38,000 00 


,884 42 
, 285 00 








I 



m m m m m 9 


• • m jpr m m m m «# m m m m • • ••*»•• 



Amount 



II 



<m m 




|47,026 00 
47,026 00 



0 


IMPROVEMENT OF PASS 



LET 



MATAGORDA BAY, TEXAS, 



Report on the survey for this work, with project for improvement, 
will be found in Part I, pages 760 to 765, inclusive, report of the Chief 
of Engineers for the year ending June 30, 1874. 

The sum of $20,000 was appropriated for the fiscal year ending June 
30, 1877, for commencement of the work. Examination of the project, 
with its estimates, must show how entirely inadequate for commence¬ 
ment the amouut of appropriation should be considered. 

Appropriation was withheld, by direction of the Hon. Secretary 
War, until late in the year. 

Under date of April 25, 1877, the Chief of Engineers informed me 
release, and directed submission of a project for its expenditure, 
following was submitted: 

New Orleans, La., May 21, 

General: In obedience to instructions communicated in Engineer Department let¬ 
ter of April 25, 1877, I have the honor to submit, .with explanatory remarks, a project 
for expenditure of the appropriation now available “ for the improvement of Pass Ca- 
vallo Inlet to Matagorda Bay, Texas.” The amount, being but$20,000, is not adequate 
for commencement of the work, if we employ the character of construction originally 
proposed, viz, a gabionade. 

To begin a work of this character a suitable plan must first be provided, and a large 
amonnt of material, both manufactured and for continuance of manufacture, must \>e> 
collected. I am satisfied, from experience with the Galveston work, that at least 
$100,000 should be available before the engineer in charge should feel justified in mak¬ 
ing a commencement. 

In my original project for this work, which I see no reason to change as regards gen¬ 
eral plan, that part to be first undertaken was the closure of the Elizabeth and Decrow 
Channels, lying between Matagorda Peninsula and Pelican Island, by a gabionade 
along the line XY, (ee© chart,) which is nearly 7,000 feet in length, the object being 
to cause the building out of the peninsula as far as the island, and the confinement of 
the waters entering and discharging from the bay to the main channel. In this respect 
the plan of the work is similar to that at the mouth of the Cap© Fear River. 

For making this closure the gabionade has many advantages, the principal of which 
are the rapidity with which a single tier of gabions and mats could be laid the whole 
length of this line to prevent excessive scour, and the possibility of afterward grade 
ally completing the closure, so as to give ample time for the sand to form about the 
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structure and for the main channel to gradually accommodate itself to the new service 
required of it. 

The only other method of closure suggested is that.of a strong sheet-piling. I hire 
made ao estimate of thus material required for this, and, find that it will cost about 
$18,000, delivered. 

It would be unsafe to estimate the cost of construction in so exposed a locality as 
this is known to be at less than the cost of material, which would make the estimate 
for the work $36,000. From this it appears that the appropriation may be made to 
complete about half the line by this method. 

Siuce the sheet-piling would effect a total closure as it progressed, the work would 
be embarrassed and its cost increased by continued and increasing scour about its end. 

I therefore thiDk that it would be unwise to attempt it. 

The only project that I feel at all justified iu recommending is one looking to an ade¬ 
quate appropriation at the next session of Congress for constructing the gabionade- 
one of preparation for the placing of gabions, viz, the placing of the guide-piling along 
the line XY. Even this has its objections: 

1. The piling, in order to offer reasonable hope of withstanding the fall and winter 

storms, would.be very much more costly than that required for the placing of gabions 

and mats, when carried on simultaneously. 

2. Judging from observed effects of bridge-piling between New Orleans and Mobile, 

the piles.would offer sufficient obstruction.to the tidal currents to cause scour between 

them. 

Those most interested in this proposed improvement urge a commencement of some 
kind. They argue that if the present appropriation is expended, it will better their 
chances for obtaining further appropriation, and of finally securing adequate appro¬ 
priation for completing the work. They are possibly right. With a desire to aid them 
m any way that offers a show of reasou, the last-stated project is submitted for con¬ 
sideration. 


Very respectfully, 



obedient servant, 


C. W. Howell, 




Humphreys, 


Captain of Engineers* 



* 


After consideration of the above, the Hon. Secretary of War decided 
as shown in the following copy of letter from the Chief of Engineers: 

Office of the Chief of Engineers, 

Washington v D . C., July 19, 1877. 

Sir: Your letter of May 21, last, in reference to the expenditure of the appropriation 
of $20,000, made by the river and harbor act of August 14, 1876, “for the improvement 
of Pass Cavaljo Inlet to Matagorda Bay, Texas,” was duly received, and submitred to 
the Secretary of War, June 28, with recommendation that, u in order not to risk the 
danger of great loss to which an unfinished or imperfect structure would be subjected, 
* # the expenditure of the appropriation be suspended to wait the future action 

of Congress.” The Secretary of War has approved the recommendation of the Chief 
of Engineers, aud you will be governed accordingly. 

In the mean time you will please submit an estimate in detail of the additional sum 
required to proceed with the improvement without imminent nsk of serious loss. 

By commaud of Brig. Gen. Humphreys. 




Corps of Eu glutei 



John G. Parke, 
Major of Engineers. 


In consequence, the work lias not been commenced. It cannot be 
undertaken to advantage under an appropriation less than $150,000. 

Preparation for commencement of tbe work, viz: The collects a, by 
purchase or construction, of a suitable plant, the lease of ground for 
manufacture and construction of quarters, store houses, shops, and 
wharves, and the collection of material in desirable quantity will of 
itself cost between $70,000 and $80,01)0, To 'be conducted to the beat 
advantage during the present year, the preparations for it should all be 
made be tore the 1st of February, 1878, so that construction can be com¬ 
menced about the 1st of May and the favorable season for such work 
fully utilized. 
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The recommendations and estimates presented in my report of Feb 
rnary 4, 1874, are adhered to, and, further appropriation for this year of 
$130,600 recommended, which will make the total available $150,000. 
The importance of the work has been shown in previous reports. 

No commercial statistics for the past year have been received. 

The work w located in the collection-district of IndianoL Texas, and the nearest 
light-house iB that at the entrance to the pass. 

i 

Money Statement . 


m m m m m 


mm m m m 


m m m m m » • • m m m 


Amofmt appropriated by act approved August 14,1876. 

Jnly I, 1877, amount available..... 

Amount (estimated) required for completion of existing project...... 

Amount that cun be profitably expended in fiscal year ending June 30,1879 


$20,000 00 
20,000 00 
695,325 00 
150,000 00 


LETTER OF THE CHIEF OF ENGINEERS 




Office 


the Chief 

Washington 



Engineers, 

, June 28,1877, 



Sir: I submit herewith a communication from Captain Howell, 
Corps of Engineers, in refer to the expenditure of the appropriation 
of $20,000 of August 14, 1876, for the improvement of Pass Cavallo, en¬ 
trance to Matagorda Bay, Texas, from which it will be seen that this 

sam is insufficient for the complete construction of any portion of the 
plan which it has been deemed advisable to adopt in an endeavor to 
improve this entrance* 

In order mot to risk the danger of great loss to which an unfinished 
or imperfect structui$ would be subjected, I beg leave to suggest that 
the expenditure of this appropriation be suspended to* await the future 
action of Congress. 

Captain Howell will be directed to submit an estimate in detail of the 
additional sum required to proceed with the improvement without 
imminent risk of serious loss. 

Very respectfully, your obedient servant, 

A. A. Humphreys, 

Qen. and Chief of Engineers . 

Hon. Geo. W. McCrary, 

Secretary 
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ANNUAL REPORT OF CAPTAIN JAMES F. GREGORY, CORPS 
OF ENGINEERS, FOR THE FISCAL YEAR ENDING JUNE 
30, 1877. 


United States Engineer Office, 
Headquarters Department of Texa 

j San Antonio, lexa s. 









General : 1 have the honor to transmit herewith my annual 
upon the work for the protection of the river-banks 
Texas, for the fiscal year ending June 30, 1877. 

Very respectfully, your obedient servant, 

James F. Gregory, 

Captain of Engineers 

Brig. Gen. A. A. Humphreys, 

Chief of Engineer8 , U. 


is 



PROTECTION OF THE RIVER-BANKS AT FORT BROWN, TEXAS, FROM 

ENCROACHMENTS OF THE RIO GRANDE. 





work 


The authority under 
lowing order: 

Office of the Chief of Engineers, 

Washington, D. C. f December 30, 1876 

Sir : The act making appropriations for sundry civil expenses of the Government 
fiscal year ending June 30, 1877, contains the following item, viz : 

“For work necessary for the protection of the river-banks at Fort Brown, Texas, 
against the encroachments of the Rio Grande, $10,000, or so much thereof as may be 
necessary, to be expended under the direction of the Secretary of War.” 

By indorsement of the War Department of December 21, on communication of 
Paymaster-General, the Secretary of War approves of the assignment of this woi 
yon, and directs that the appropriation be disbursed under the Engineer Department 



command of Brigadier-General Humphreys, 




John G. Parke 






Capt. James F. Gregory, 

Co}-p8 of Engineers. 

There has been so much written by various officers of tbe Army who, 
from time to time, since 1867, have reported concerning the great and 
frequent changes which are continually taking place in the channel of 
the Rio Grande, the friable nature of the banks of the stream, anil of 
the encroachments of tbe river upon its banks in front of tbe city of 
Brownsville, and tbe post of Fort Brown, that there is necessary her© 
but a brief rimmi of tbe condition of affairs when I assumed charge 
of the work of protection in January, 1877. 
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The evils apprehended for Fort Brown from river encroachments, 
besides the loss of land, were twofold, viz : 

First. That in the concave bend below the site of old Fort Brown, 
the narrow strip of land which now separates the river from the lagoon 
would be worn away and the lagoon either be drained or again become 
the channel of the river, in the former case leaving an unhealthy marsh 
to the sanitary detriment of the garrison, or in the latter event probably 
destroying the national cemetery, which is located on an island in the 
lagoon. I may here report what has been so often reported upon, viz: 
The lagoon is filled with water at each overflow of its banks by the 
river. As its bed is about 5 feet above the plane of low-water surface of 

the river it could easily be drained at low.water, bat coaid not be kept 

dry by leveeing against the river, as it is the receptacle of a large 

surface drainage. The apprehensions, therefore, that in the 
event of being drained it woald become an u unhealthy marsh” seem 
be ju 

Second, That, judging from the rapid encroachments daring the past 
three years near the northwest corner of the post, the river woald soon 
break through into the northern end of the lagoon, destroying in its 
course some of the most valuable btiildings at the post, and leaving the 
major portion of the reservation on the Mexican side of the river, if not 
in Mexican territory. The store-houses, workshops, &c., of the Quarter¬ 
master’s Department, situated between the lagoon and the river, have 
also been considered in danger from every succeeding high-water. 

Many schemes for protection along the fronts mentioned have been 
devised, and some or them were carried into effect. In the concave 
bend near the southeastern corner of the reservation a costly work of 
timber and sheet-piling was built some years since by the Quartermas¬ 
ter’s Department, of which scarcely a trace now remains. 

About 350 yards up stream from the garrison-wall, a pile jetty was 
built by private parties in 1871. Though the*greater portion of this 
work has been washed away, a portion about 100 feet long remains.. 
This work has been the cause of an immense accumulation of laud both 
above and below it, which* diverting the channel at this point to the 
westward, has caused the rapid erosion along the northwestern front of 
reservation. 

Brown front which it has been considered 
desirable to protect are from the northwestern corner of the reservation 

clown stream about 1,000 feet, and along the concave bend below .old 

Fort Brown about twice that distance. 












myself with a tracing of 

erosion 

along the front below the point of intersection of the line of officers’ 
quarters with the river-bank had been inconsiderable in eight years, and 
that the dangers to be apprehended were not measurably greater than 
they were at the time of Lieutenant Haupt’s examination. From the 
garrison-wall at the northwest corner of the reservation down stream 
to the point of intersection above mentioned the case was very different. 
The erosion in the intervening eight years had been at the wall about 
50 feet; in front of the Administration building about 50 feet, and at a 
point about midway between these two about 90 feet; the erosion hav¬ 
ing almost all taken place since the erection of the up-stream jetty in 
1871,'and being much greater in the last two than in the four preceding 
years. 

It was very desirable, therefore, that something be done at once to 
arrest the progress of erosion, and it was also considered imperative 
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that whatever work should l>e and* rtakeu should he cioiiripileteci be e 
the season of high*water, which usual y nes about June 1, should 
arrive. 

The amount appropriated did not permit the erection of any very 
extended work, mud time was also au element of great importance. 
After a thorough examination of the locality, and a careful considera- 
tion of the circumstances, I recommended to the Chief of Engineers 
that si pile jetty or breakwater should be erected, with its n -stream 
end at or near the foot of Fourteenth street, Brownsville, above the 
point where the direct current strikes the shore with any considerable 
force. The axis of the breakwater to make an single of not more than 
9° with the general direction of the shore-line from the starting-point 
to a point'on the bank in front of the Administration building; the 

feet long, with a wing at the down stream end 
connecting with the shore below, which should make an obtase an 










bank, and that 
which woul 

To prevent washing around the piles, heavy brush mattresses were to 
be placed under the entire structure. As the banks are eroded from 
below and tumble iu when the pressure against them is removed by the 
subsidence of high water, it was believed that if the deep channel could 
be kept at its present distance from the bank that the erosions by the 
flood-water would be of small importance compared to the additional 
power of resistance gained by the breakwater by allowing the shortest 
possible leverage to the current against the piles. It was, therefore, 
recommended that the tops of the piles be left only high enough above 
low-water surface to admit of substantial double longitudinal and trans¬ 
verse bracing, the flood-water above about 5 feet being permitted to pass 
over the entire structure. This plan was approved by the Chief of Engi¬ 
neers, and I was directed to purchase the materials and machinery esti¬ 
mated for in the plan recommended, and to proceed at once with the 
work. The timber and materials were purchased in opeu market in 
Mobile, Ala., and the work was done by hired labor. 

Pile-driving was begun on the — of April and the work completed 
on the 15th of June. The piles, which are of 12 by 12 inch pine, were 
driven with a 1300-pound hammer having a maximum drop of 40 feet. 
They were driven to the extreme limit of endurance, and, with the excep- 

18 to 29 feet in the ground. They 

are in two rows 







and transverse braces of 10 

l-inch screw 

Under the entire structure and projecting 6 feet outside of it are mat¬ 
tresses of brush composed of two cross-layers of fascines which are 1 
foot in diameter and 12 and 25 feet long. The structure when completed 
was filled with layers of fascines of the same dimensions as those used 
in constructing mattresses, and of bricks and broken bricks, the only 
material to be obtained for ballast along the Lower Rio Grande. Upon 
the top stringers planks were spiked at intervals of 4 feet to keep in 
place the fascines and brick of the filling until sufficient sediment shall 
be deposited by the river to accomplish the same purpose. 

Since the completion of the work there have been two rises of the 
river, neither of which, however, reached a height of more than G feet 
above low water. 

No further recommendations with reference to the work can be made 
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the effects of the next considerable rise upon it, and upon the 
bmiks just above and below it shall be seen. Such rise usually occurs 
m if the 1st of June and again in September. 

This year, though it may arrive in July, it is probable that the floods 
ha ve been passed off in successive discharges from the various mountain 
nil miaries of the Rio Grande, instead of being poured down, as is usual, 
at about the same time. 

The following is a statement of funds showing the amounts expended 
dm ing the fiscal year ending June 30, 1877, and the amount available 
July 1, 1877: 

Money statement 

\ mount appropriated by act approved July 31,1876, making appropriations 
for sundry civil expenses of the Government for the fiscal year ending 


June 30,1877, &c.$10,000 00 

July 1, 1877, amount expended during fiscal year. 7,107 59 

July 1. 1877, amonot available... 2,802 41 


e 
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ANNUAL REPORT OF CAPTAIN W. H. H. BENYAURD, CORPS 
OF ENGINEERS, FOR THE FISCAL YEAR ENDING JUNE 
30, 1877. 

United States Engineer Office, 

Memphis , Tenn., July 2, 1877. 






my annual reports 
ending June 30. 



Brig. Gen. A. A. Humphreys, 

Chief of Engineers , V, 8 . A 



W. H. H. Benyaurd, 
Captain of Engineers 


L 






IMPROVEMENT OF THE OUACHITA RIVER, LOUISIANA AND ARKANSAS. 

, After the close of operations for the fiscal year 1876, the snag-boat 
0. G. Wagner was taken to New Orleans, docked and thoroughly re¬ 
paired for the work of the following season. 

The appropriation of $12,000 made by act of Congress approved 
August 14, 1876, was, however, not made available, (except an allot¬ 
ment of $800 for the purpose of taking care of the property, &c., per¬ 
taining to the work,) until May 1, 1877. 

Preparation was then immediately made to put the boat in commis- 

repairs, incidental to being laid up so long in that climate, 
id been made, the Wagner was sent to the Upper Ouachita. 

The project as approved being to build low-water dams across the 

Flats, for 

of concentrating all the water at a low stage of the river 
nel; for if the steamers navigating the river could get 
structions at these places, they could reach Camden, Ark., and in addi¬ 
tion the Wagner was to work during the remainder of the season in 
removing snags, logs, and other obstructions to the navigation of the 
river. 

The work ha® only been carried on since the middle of last month, 
and has progressed very favorably and satisfactorily, as can be seen by 
the following report of Mr. Justin Straszer, in local charge: 

o 

#■ 

m 

Buffalo Flats, Ouachita River, 

June 30, 1877. 

Major ; I have the honor to present herewith my report on the operational of the 
United States snag-boat O. Gh Wagner for the fiscal year ending June 30, 1877. 

The snag-boat was oat of commission and laid ap at New Orleans, La., from July l, 




per the ob- 
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1876, to May 20, 1877, on which day I received yonr verbal orders to commence the nec¬ 
essary repairs and get the boat ready for service in Ouachita and Yazoo Rivers. 

This being completed by June 8, and having takeu'on board the necessary supplies 
mid outfit, I started, in accordance with your written instructions, from New Orleans, 
June 9, and arrived at Camdeu, Ark., the present head of navigation on Ouachita 
River, June 16. 

While on the way, heavy rains throughout the country had caused an extraordinary 
rise in the river, which, however, commenced, declining upon my arrival at Camilen, 
Ark. 

The project of improvements in Ouachita River embraces, as the most important 
parts, the construction of low-water dams at Spoon Camp Shoals and Buffalo Flats, 
distant from Camden respectively 18 and 21.75 miles, and it was decided to start in and 
complete this work to the exclusion of all other. 

I left Camden June 18 with an additional force of twenty laborers and proceeded to 




the tow-he 

The same evening I commenced 
mattresses, each 55 
qHired position 
hank, was 

A load of rocks, 40 cubic yards, was towed from Treadway’s Landing to Spoon Camp, 
id used for ballast and riprap. 

Dam No. 2 across the small chute, from the tow-head to the island, having a length 
of 90 feet, was commenced on June 28, and the construction of the same carried on as 




i 

i 


Heavy rains during the week caused, a new rise in the river of 16 feet, which intcr- 
rnpted work for a few days. I started, therefore, to Treadway’s Landing on June *29, 
loaded with 66 cubic yards of rock, and returned the next day to Spoon Camp. 

The dams were found intact and solid, and will require 3 days more for completion, 
which will he executed as soon as the level of the river falls to the crest of the 
Niue snags, principally heavy water-logged timber, being in the channel at Cold 
Shoals and in the bend above, and being serious obstruct 
moved, sawed in suitable lengths, and used as ballast 


Very respectfully, your obedient servant, 


M 





Comdg 



JrSTIN STRA8ZKR, 





The amount of commerce carried on during the fiscal year ending June 
30, 1877, in Ouachita River, Arkansas, embraces— 

Cotton, about 40,000 bales, valued at... -. $2,000,000 

Oak staves, valued at.........^ .... 100,000 

Hides and sundries, valued at.......__................ 50,000 

Value of dowu-freight................................................. 2,150, U00 

Value of up-freight, consisting of provisions, supplies, agricultural imple¬ 
ments, and general merchandise, about............................... 1,500,000 

Total ..... ....................... 3,650,000 

From Ouachita River, in Louisiana, I have not been able to obtain full 
commercial statistics. The amount of cotton, however, shipped from 
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the entire river amounts to about 150,000 bales annually, estimated at 
$7,500,§<)0* 

The river was navigated during the season, from January 10 to June 
30, 1877, through to Camden, Ark., by the following boats: 


New Orleans and Ouachita River Transportation Company's Steamers : 


John Howard 
Shanon ...... 

Era No. 9_ 

Willie.. 
Bastrop 


«**»«*» 
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Tons. Trip® 

800 8 

650 6 

200 3 

200 6 

350 6 
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The Ouachita is in 




The port of 
The amount 





The original 
is as follows: 





Cost of steamer ...... 

Running expenses, per 


onth 




• m m 

♦ » «* 
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• • «»■ • 

» m m m 


30 , 000 

2,200 


No detailed estimates will be presented for the improvement of the 
Ouaehita with the snag-boat, since the nature of the work must be con¬ 
tinuous from year to year, owing to the character of the obstructions 
which each flood brings down. 

The estimates are therefore only based upon the amount required to 
run .the snag-boat for a geason ? s work. 

Amount appropriated March 3, 1871........ $51,000 00 

Amount appropriated June 10,1872.......... 100,000 00 

Amount appropriated March 3, 1873............ 00,000 00 

Amount appropriated August 14, 1870.......................... ««..*,... 12,000 00 


Total amount appropriated 
Total amount expended.... 


®» • m m 
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» • » m m 


m «» 
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• IB «> • ms IB m 9 « • • m m # » 
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223,000 00 
210,109 44 


Balance on hand 




• ib <m ib m m ml* m m 


• • «* « » • 




The remainder of the appropriations has been expended in the 
chase of an iron-hull snag-boat and in operating it upon the river. 


Money statement 


July 1, 1876, amount 
Amount appropriated by act approved August 14, 1876 


*S m « • 


$358 03 
12,000 00 


July 1, 1877, amount expended daring fiscal jear 


2, 358 03 
5,527 47 


July 1, 1877, amount available ........................................... '6, 830 56 

Amount that can be profitably expended in fiscal year ending June 30,1879. 20,000 00 
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IMPROVEMENT OF THE YAZOO RIVER, MISSISSIPPI. 

No work was carried on upon this river during the fiscal year ending 
June 30,1877, as the araouut appropriated by act of Congress approved 
August 14, 1878, was not made available in time. 

As this amount is entirely too small to provide an ample ontfit and 
at the same time carry on the work necessary to be done, I shall be 
required to wait, as I have done in previous seasons, until the snag- 
boat Wagner can be spared from her district of operations, and put her 
upon the Yazoo. 

Accordingly, it is nronosed to continue operations on the Yazoo in 






is propoi 
$ most di 








navigation 
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sufficient 
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Other streams, like the Big Sunflower, Tallahatchie, &e., navigated 
by the same steamers that ply in the Yazoo, and whose products are 
estimated in the general commercial statistics of the Yazoo River, 
should be included in the improvement. 

In case they be so included, detailed estimates for their improvement 
can be submitted. 

The amounts appropriated for the Yazoo have been as follows:* 

By act approved March 3, 1873............................................. |40,000 

(T'liis amount was applied to the removal of the wrecks of the steamers 
Arcadia, R. J. Lackland, Golden Age, Clyde, Petrel, Ivy, Van Dorn, Polk, 
and Idaho, stink in the stream during the operations of the war.) 

By act iii-j|,.iji'ltjvoiJl Matclii 3, 1875............................................. 12,000 

By act appioved August 14, 1876.....i. 15,000 

Of the latter amount there is still available $13,1)56.51. 

The nearest port of entry is Vicksburg, and is in the collection-district of Mississippi. 
The commercial statistics have not yet been obtained. 


by 


Money 



Amount 
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5,000 00 

1.043 49 


• • • 


Amount 
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REMOVAL OF RAFT IN RED RIVER AND CLOSING TONE’S BAYO'CJ, LOUISIANA. 

In previous years, the two items under the above head have been, sep¬ 
arate, and appropriations made for each. 

By the act of Congress, approved August 14, 18715, they were con¬ 
tinued in one, and the amount of $35,000 appropriated for the whole 
work. Of this amount I allowed $9,000 for work on the raft, and 
$26,000 for the work of closing the bayou. 
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REMOVAL OF RAFT IN RED RIVER, LOUISIANA. 


Ill the early part of July, 1S7G, the river above Shreveport commenced 
to rise and continued rising very rapidly until the latter part of the 
month. 

This rise loosened and brought out a great deal of long and heavy tim¬ 
ber from a bone which formed into jams below. 

The appropriation for river and harbor improvements not having 
passed as yet, and there being no money left from former appropriations 
for this improvement, no work could be done by the Government boats, 
although several of the river steamboats which had been caught above 




At thks time the river was very high and was still rising, so that 
day tho leugth of the jam was increased, and would have become 
formidable had not portions of it broken loose and drifted 
ri ver, forming a number of smaller jams below. 

About the 1st August the river began t-o fall, and fell as rapidly as it 
bail risen, so that by the 25th of the month there was only 10 feet of 
water in the river above Shreveport; and as some of the stamps in the 
jam required from 7 to 8 feet of water to float the roots clear, it was 
feared, if longer delayed, no good effectual work could be done on ac¬ 
count of low-water. 

The river and harbor appropriation bill was approved on the 14th 
August, 1876, anil, on the 28th August authority was received by tele- 

raph from the Chief of Engineers to work upon the removal of the jams. 
The United States steamer Thomas B. Florence, with one craue-boat, 
whs immediately sent into the raft region, and from August 28 to Sep¬ 
tember 80. 1876, the following was accomplished, Capt. J. S. Tennyson 
being in charge of the work. 

September, 1876.—During the month to the 23d the Florence was en 
gaged in breaking up and removin 
raer; 12 




high -water, and the river tailing 
difficulty in their removal. 

The crane-boat No. 1, Mr. E. H. Slocomb in charge, was supplied with 
a steam-saw, which was used to cut the long timber into 20 feet lengths 
as the Florence pulled it from the jams. 

During the months of October, November, and December, 1876, and 
January, 1877, the Florence was employed on the Tone’s Bayou work, 
supplying the parties carrying materials and towing barges and flats 
loaded with brush and poles. 

In February, 1877, the Florence was engaged to the 17th breaking 
up and removing jams in the raft region ; 10 jams were removed, the 
total length of which was 1,932 yards. As the river at this time was 
rising, these jams wt re easily broken. Seven shore-drift piles were also 
removed, and 74 long trees sawed by hand. 

In April, 1877, the Florence was called oat to break and remove some 

31 E * !!.It.if ft" ... ..■. 
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heavy jams, and operated from the 18th to the 21st, inclusive. Five 
jams were removed, the total length of which was .about 1,15(1 yards, 
and 24 long trees sawed up by hand. 


RECAPITULATION. 


& 
O * SI 



Bayou to assist in raising the dredge-boat, sunk iu Benton Cut-off,^about 

favorable positiou for raising, and as soon as a low stage of water is 
reached, she can be raised with but little difficulty. 

The original detailed estimate for the removal of the raft (see my re¬ 
port of last year, also previous reports of Captain Howell) was $259,014, 
with additional items for keeping open the channel for first year, $50,- 
000, and for subsequent years it was estimated that from $10,000 to 
$25,000 would be required. 

The amount expended upon the raft work and river in its vicinity is 
$306,393.06. 

A portion of this lias been expended in the purchase of a new boat 
and plant required to take the place of that worm ut in service. 

In my report of last year a table was presented, giving the present 
condition of the raft, width of channel, &e., together with estimate for 
the removal of the remainder of the obstructions. These additional es¬ 
timates are rendered necessary from the constant and progressive for¬ 
mation of the raft. 

While the old raft proper is beincr onerated unon. work must also be 



tightly and 










It must be considered that the work as now commenced must be kept 
up each year. One season’s stoppage of work would be sufficient to effect 
au entire blockade of the river and prevent its navigation above Shreve¬ 
port, and add considerable additional expense to effect a re-opening. 

After each flood the main river and its tributaries add their quota of 
trees, logs, &c., to the stream, eventually becoming serious obstructions 
to the navigation. 

Some act simply as snags, others are carried along and finally caught 
by some projecting bank or other obstruction, and as other additions 
ar© made, rapidly grow to the proportions of a large raft, completely 
blocking up the river. 

To prevent as much heavy timber as possible from falling into the 
river and forming snags, rafts, I have caused the trees on both 
banks, to a point within 20 miles of Fulton, Ark., to be girdled, with a 
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view to having them felled and cut up, so that when the flood reaches 
them they will float off and cannot tend to form any obstruction. If 
this work b© continued up the main river and its tributaries, the 
effect will be, in a few years, to have an open river throughout the en¬ 
tire season, instead of being, as it is now, blocked up with every iris©. 

The amounts appropriated heretofore are as follows : 

$150,000 00 
80,000 00 
50,000 00 
20,000 00 
35.000 (0 


m m m m 


m m m m m 


m • • m 


By act approved June 10, 1872... 

By act approved March 3,1873... 

By act approved June 23, 1874... 

By act approved March 3, 1875.... 

By act approved August 14,1876, for removing raft aud closing Tone’s Bayou 


m m m 


m m m m 


m m m 


m m m m 


mm m> m m m * 


m m m m 


m m m 


m m m m 


CLOSING TONE’S BAY 


LOUISIANA. 




water navigation 




For years past Tone’s Bayou has been gradually enlarging, until last 
year it carried off at low water about three-fourths of the volume of 
water that passed through Red River above, and it was only a ques- 

time, I believe, when nearly the whole of that amount would 
have gone down Tone’s Bayou, and thus have utterly destroyed the low- 
water navigation of Red River. 

Having received authority to commence the work, I decided to at¬ 
tempt the closing of the bayou by building a mattress-dam, as all pre¬ 
vious attempts at piling, &c., seemed to have failed. 

Having no stone, we had to have recourse to bags, filled with clay to 
effect the sinking: The first few mattresses sunk seemed to have an 
effect upon the volume of water in Red River, and gave us hope that 
tli© object for which the dam was built would be effected. 

The dam as now built is a low-water dam, being in height about 21 
feet, the crest iu the middle being about 14 feet below extreme high- 
water mark, thus allowing the bayou to void a great volume of water 
during the flood-stages, while at low water all the water is retained in 
Red River. 

Had the appropriation been made available earlier, I reasonably 



United States Engineer Office, 

Memphis, Term., February 19, 1877. 

Major: I have the honor to submit the following report of the building of the dam 
on Tone’s Bayou, near Shreveport. La. : 

On the 25th September I received your instructions in Memphis, Terns., to proceed 
to Tone’s Bayou to make examinations aud surveys, aud to collect information bearing 
upon the construction of the dam until your arrival in the following week. 

During that time I made a careful examination of the bayou, talking several cross- 
sections, the most favorable one showing the following results at low water or read¬ 
ing 9'5., on the water-gauge erected duriug the progress of the work: 

'From west bank, Oh 20', 40', 60', 80', 100', 120', 140', 160', 180', 200'. 

Depth, O', 11', 24', 21', 21', 21', 2b, 17', 12', 7', O'. 

Giving a low-water area of 3,100 square feet. 
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The low-water area of Red River, below the month of the bayou, showed the follow¬ 
ing result; 

From south bank, O', 20’, 40', 60', 80'. 100', 120', 140', 

Depth, O', 15'.5, 18', O', 6', 6', 3'5., O'. 

Giving a low-water area of 1,160 square feet. 

The average rates of enrreuts in Red River and Tone’s Bayou were about eqnal, 
being at the rate of 2 miles per hour, thus showing that the bayou was taking nearly 
three fourths of the water from Red River when it was greatly wanted forjiavigation, 
and wasting it tbrongh Bayou Pierre and the lakes, while a large sand-bar wan form¬ 
ing immediately below the mouth of the bayou in Red River, which showed every pros¬ 
pect of soon becoming dry, and forcing all the water at a low stage down the bayou, 
which was steadily widening a» d deepening to receive it; thus it would only be a 
short time before uavigatiou iu low water to Shreveport would be suspended. 

I quote below an extract from the Louisiana State eugineer’s report on the bayon. 
made in 1875, and, from my own observations made during the progress of the work, I 
fully agree with the opiuions given : 

“ Tone’s Bayou, twenty years ago, was an insignificant stream, only drawing water 
from the river at moderate stages, but. now it threatens to destroy the navigation of 
the main channel, even when it should have sufficient water for the largest class of 
steamers plying in the Red River trade. 






these months, say, July, August, September, October, November, December, and often 
January, the months when it is most desirable for the plauter and the mercbaut to 
have it, Time’s Bayou must be closed up.” 

Major Howell, in bis report on the bayou, made in 1872, states; “ At the time of 
gauging, the discharge of Tone’s Bayou was nearly double that of the river below it,” 
and, from the figures given above, it bad increased in 1876 to nearly three-fourths. 

While admitting the importance of immediately commencing the work, there were 
nearly insurmountable obstacles to be encountered in carrying out the work to a suc¬ 
cessful close during the low water of 1876. 

There was no time to make the necessary surveys, examinations, and preparation for 
a work of so much importance, as in a short time the high-water season would begin, 
when the swift current and heavy drift-logs from the raft region above would, perhaps, 
destroy tbe work if fouud in am unfinished condition, and many,attempts had been 
made by able engineers, under far more favorable circutnstauces, which had always 
ended iu a complete failure to close the bayou. 

After carefully considering the obstacles to be encountered, in the interest of naviga¬ 
tion, and at the urgent request of steamboat-owners, you determined to immediately 
undertake the work, and after selecting a location for the dam you placed me iu local 
charge of tbe work, with the following instructions: 

To construct Hie dam with willow mattresses, sand-bags, and earthwork. Tbe dam 
to be 2J0 feet wide at the base, bl) feet wide at low-water level, and 25 feet wide on 
the crest, 2 feet above high-water mark; and in the construction of the dam to he care¬ 
ful in protecting the sides, and to always have the work iu such a couditiou that 
should a heavy rise occur in the river tbe work could be suspended without danger 


On 



then commenced building the ways for the construction 



The bank of the bayou was cut back at an angle of about 30° for 70 feet, and 70 feet 
wide. On Ais were built tbe ways made of 11 skids 6" by 4" with rouuded nosing on 
top, placed 5 feet apart, aud supported on posts 6" by 4" let iuto tbe ground f U", 
and the skids secured by three-quarter Inch spikes. 

The average size of mattress was 60' by 36' by 3', aud was constructed iu the follow¬ 
ing manner; 

Across the ways. 6 feet apart, were placed cottonv^ood frees 36 feet long and about 
4" too" diameter at the butts; these were lashed to the ways to prevent them from 
rolling off. At right angles to the cottonwood trees were placed other cottonwood 
t eee. 6 feet apart, aud at the four extreme corners was placed an asli pin 3' 6" long 
and 1± ' iu diameter; at every intersection of this cottonwood trees a one-inch pin was 
driven through, and each ioint tied with strands of old rope; over this framework was 
placed a layer of willow brush, over that cottonwood trees 6 feet apart in the same 
direction as the last, thus making the cottonwood trees 3 feet apart- and forming the 
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willows into basket-work. Again, on top, another row of trees C feet apart and at 
right angles to the last, and npou this a layer of willow brush, and continued the same 
aw before until lour layers of brush had beeu completed,"when oo the top were placed 
cottonwood trees without brush, for the purpose of holding the sand-bags used in 
sinking. 

Each corner pin. was run through the entire thickness of saplings, and wherever the 
joint* met a one-inch pin was used, and the joints secured by strands of old rope. 

Each mattress contained from 200 to220 cottonwood trees; and estimating the brush 
and saplings as they were bound together, each mattress would contain about 50 cords 
of brush and trees. 

The workmen employed in constructing the mattresses were as follows: 



Two 


Occupation. 

overseer. 

•men : 
kers . 


Kate 


• m m m 


ms m m » 


m m m 



Total per 
month. 

$50 00 
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could construct 2 mattresses per day, 
be 40 mattresses per mouth; this 


This 

but allowing for brokeu time a fair 
would make cost of construction per 

The cottonwood trees A'kI brush were obtained about 15 rmles from 
towed in barges by the United States steamer Florence to the works 
calculation I estimate the cost of brush deliveredat the ways at 81*50 
would give cost of mattress as below: 


bayou and 
rom a Dear 
cord, which 


.. at $1 




;•» 



Construction 
Old rope .... 




ID 


Cost of mattress 


m 



When the mattress was completed a 1-inch rope was tied to it and carried to a 
crab on the opposite side of the bayou. All being ready the lashings on the 
were cut and a few turns on the crab would move the mattress, when it would slowly 
elide into the water. 

The mattresses did not have much buoyancy, for the top poles weie nearly even with 
the wafer. They were then floated down to the dam, and, by means of ropes stretched 
across the bayou at various distances apart, the mattresses were placed in position for 
sinking without, any difficulty. We then dropped down a flat-boat loaded with 
abont 200 sand-bags to the upper end of mattress, and, placing the sand-bags on the 
end 





After „ 

and we were compelled to use very coarse brush, having to cut down trees and 

This brush made a very iuforior mattre-s to the willows, 
k progressed steadily without any interruption until the l^th of November, 
when we bad brought a part of the mattress-work up to the water-level, having placed 
iu position 39 i in Ur esses. 

The water above and below the dam did not show much variation, being O'.5, but a 
slight rise coming down, in 12 clays, caused a variation of 2'. Every precaution had 
to be taken in placing the mattresses in position in the strong current. The ropes 
across the bayou had to be abaudoned, and we placed the mattresses iu position by 
ropes secured to trees on each side of the bayou. 

In endeavoring to place oue mattress iu position the current tore out the entire end 
to which ropes were secured, and it went over the dam and was lost, not being able to 
bring it back in the current. 

Another mattress we lost by the ropes breaking, and a third one was lost by th© 
heavy drift-logs piling up against it before it was lnlly secured with saud-bags. 

During this time we suspended carrying earth on the flats to the dam, as th© water 
readily carried it away, and we could ouly use saud-bags, which we increased to about 
350 per mattress. 
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The heavy drift caused ns considerable trouble by piling up against the dam. and wo 
were compelled to remove it. This we did by means of the capstan on the steamboat 

Aid. 

In placing a mattress in position on the dam at this time it would raise the water 
above in a few minutes 0.2, and when one was carried off it would immediately re- 
dnce it the same amount. 

By the mattresses we could readily change the direction of the current to either side 
of the bayou, but our aim was to keep it in the center and away from the Bides, which 
it would ha?© rapidly cut away. 

You again inspected the work, when I informed yon that the means at our command 
for sinking the mattresses were exhausted, and you instructed me to build from the 
sides. 

We then mattressed the sides to nearly high-water, and kept building out into the 
center of the stream, and wheeling on sand-bags and earth from the sides, and in this 
way we made rapid progress, and by leaving the center open the drift readily passed 
through without giving any trouble. 

About December 1 the water began to slowly fall aud the.drift to cease running. 

We closed in the center and gave the whole dam a covering of sand-bags and earth, 
which caused the mattresses to settle about 1'.5 very evenly. 

We then continued with brush, sand-bags, and earth, as before, until the 26th De¬ 
cember, w hen one of the coldest and severest storms occurred that ever visited this 
portion of tbe country, and we were unable to obtain the brush, for the workmen could 
not handle it on account of the snow, and we had no alternative but to build the up¬ 
per portion of earth or suspend operations. 

It was considered that the heavy pressure from the earth-work would give solidity 
to the mattresses, and it was determined to build the upper portion of the dam with¬ 
out brush, and by the 3kt of December we had the dam about 5 feet above water- 
level, and it presented a very solid appearance. Although we bad not succeeded inf 
stopping the leakage, several men on horseback crossed the dam for the first time that 
day, and the variation of tbe water above and below the dam was 3'.5. We kept 
steadily building up, while under the heavy pressure the mattresses again sunk about 
1/, and in places links would break iu the earth-work, but were easily tilled up. In 
order to prevent the leakage, a heavy amount of earth-work was placed in front of the 
dam, and we nearly succeeded in stopping it. 

Several buggies passed over, and also a heavy wagon drawn by four mules, without 
danger. On the 5th of January, 1877, the snow begau to melt, causing another rise in 
the river, while tbe water below the dam kept steadily falling, and on Tuesday, Jan¬ 
uary 9, tbe variation of water above anti below the dant was 5'.3. This heavy pressure 
against the new earth-work caused several serious caves, which we succeeded io stop¬ 
ping. January 8 and 9 the water kept steadily rising against the hank, and I kept 
two watchmen on the dam at uight with a fire burning at each end, aud the workmen 
to be called out if there was auy danger. On Monday night they were called out and 
stopped the caving; on Tuesday night we again succeeded iu stopping it, but on 
Wednesday morning, January 10, about 2 o’clock, a serious cave occurred. We 
endeavored to stop it with sand-bags, but the current carried them over the dam, aud 







water of over 5 feet had beeu running over 




y yoii visited the w 
notwithstanding a f 
mattress had moved 


the fall over the dam remained steady at 2 .3. 

You theu instructed me to build out wing-dams from the sides, carrying the same at 
the extreme ends above high-water mark, and to strengthen the center with sand-bags 
and make a low-water dam. 

During the time we were engaged Iu this part of the work the water kept steadily 
rising, but the work required to be done was successfully executed. 

The low-water area of the bayou is 3.100 square feet, aud the water-area closed by 
the dam (shown on cross-section) is 3.50H square feet. 

There were used in the construction of ihe dam 3.600 cords of brush, 16,500 cotton¬ 
wood saplings, 15,000 sand-bags, 15,000 cubic yards of earth. Forty-six mattresses were 
constructed ou the way, 60' by 31)' by 3'. 

Lost during the progress of the work: 5 mattresses, 2,500 cubic yards of earth. 

The work commenced on the bayou October 5, 1870, aud ceased January 26, IYTL 
Time at work, 3 months and 21 days. 

Accompanying this report, I submit— 

One model of mattresses, constructed to a scale of \ inch to 1 foot. 

One photographic view, showing Tone’s Bayou aud Red River below. 
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On© photographic view, showing npper side of dam before earthwork was carried off. 

On© photographic view, showing lower side of dam before earthwork was carried off. 

One cross-section of Red River, below mouth of Tone’s Bayou. 

On© cross-section of Tone’s Bayou at the sit© of dam, showing water-area closed. 

I believe the cause of the bayou, from an insignificant stream, becoming one of its 
present size, threatening soon to destroy the navigation above in Red River, was due to 
the work don© on the river by the State and other engineers. 

About 18 years ago a cut-off was made about a mile above the mouth of Tone’s bayou 
through stiff bln© clay. This would not have increased the size of the bayou, as the 
water still kept the old channel, but a dam was constructed acraw the old channel 
below the mouth of the bayou, thus forcing the water either through the cut-off or 
down the bayou, and as the bed of the cut-off was much more tenacious than the 
bayou, the latter steadily year by year widened and deepened, drawing off the water 
from Red River; and if it had Dot been closed, would in a short time have destroyed 
over 600 miles of navigation on Red River aud its tributaries for 6 months in the year. 
I have every reason to believe that the present darn will be permanent, but it will 
much to contend against this bigh-water season, 
site on which it is bnilt is very susceptible of sconriug, 
form a dangerous jam in front. 

I would respectfully 
repaired, strengthened, 





navigation of Red River 
1 have the honor 








H. H. Brnyaurd, 

Captain of Engineers, 

at the present time is still intact and has well withstood the 

of this spring. Some caving has taken place on the 

hand bank, but so far no damage has occurred to the dam. 

It is recommended that an appropriation be made to 
of the dam, left uncompleted when the high-water cam© 
winter, and also to protect the banks below from caving, 
vent the water from catting around the ends of the dhm. 

As Old River below cuts out from the ©fleets of the water being 
tallied in the channel, some addition can be made to the height of the 
dam each season, until finally the entire closure be effected. 



as to pre- 


The above works are situated in the third collection-district of Louisiana 
There is no light-house near them. 

The nearest port of entry is New Orleans, 
fiscal year ending June 30, 1877, are given 
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The following are the commercial statistics of Red River at Shreve¬ 
port. 
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Daring the season ending June 30, 1870, there was received at New 
Orleans from Red River 108,000 bales of cotton, as follows: 

From Shreveport.. 59,355 

From Old River and above the raft ..............................-...... 1*2,37*2 

From Jefferson and the lakes ...... ................ .......... ........ ...... 14,475 

From Red River below Shreveport_......----...............»........ 81,796 

168,090 

There was also received at Shreveport 22,6*3 head of live stock, most of which vu 
shipped to New Orleans. 

An immense amount of lumber is also brought dowo, principally from Little River, 
estimated at 2,500,000 feet annually. 

To this should be added the transportation of the.freight up the river, consisting of 
merchandise, supplies, farm-impleuients, <kc., estimated to be oue-fonrtk more than the 
value of the cotton which reaches Shreveport. 
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1879, for raft-work....... ... 

Amount that can be profitably expended in fiscal year 
1879, on Tone’s Bayou ............... ............. 


'* m * OB' • « » ■! v «> qiqi % «■ m <m BP' mi * » m » » m » 








;-work... 
on Tone’s 

• • » • m * * « • 


26, 


'HUH » • BHH <HiH' 


» <n * «» «• .. 


« m NI » «» on » «® mu * * » Of » 


existing project lor raft. 


year ending June 30, 






32.944 83 
2,262 38 


140,000 00 


19,000 00 


L 4< 

rHE WORK OF DREDGING AND REMOVING OBSTRUCTIONS 
TO NAVIGATION IN CYPRESS BAYOU, TEXAS. 









ance on hand at the commencement of that year being only $22.10. 

The dredge-boat with which we have operated in the bayou wassaflfc 
last winter, and owing to the high stage of water preventing any attempt 
being made to raise her, she has remained iu that condition. * The ma¬ 
chinery, &c., however, is in safe condition. 

With the amount appropriated by act approved August 14,1876, l 
have commenced the construction of a new hull, and propose to traw¬ 
ler the machinery, &c., from the old to the new dredge. 

When this work is completed, (the estimated cost of which is about 
$9,000,) the balance of the appropriation will be expended iu continuing 
the work of dredgiug and removing the obstructions. 

I estimate that for the purpose of finishing up the dredging and 
straightening the chaunel through the bayou, the sum of $20,000 will be 
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The former appropriations are as follows: 


By act approved June 10, 1872.........1.............. $10,000 

By act approved March 3. 1873 ............ 50,000 

By act approved August 14, 1876........................................... 13,000 


(For collection-district and port of entry see report on removal of raft in Red River 
and closing Tone’s Bayou, La.) 


COMMERCIAL STATISTICS. 


The commercial statistics are as follows : 

Nearly the whole of Eastern Texas depended upon the water naviga¬ 
tor its exports and imports, Jefferson, standing at the head of navi- 
being the principal distributing point; but since the construe- 
the Texas and Pacific Railroad, which runs through the city, a 
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The city contains a court-house which cost over $80,000,.and a mar¬ 
ket-house, over $40,000; also two banks. The First National lias a 

jvaid-up capital of $200,000, and its business for 12 mouths was over 

$ 10 , 000 , 000 . 

The Citizens’ Bank, with a capital of $60,000, did a business of nearly 
$5,000,000. 

The citizens of Jefferson are now engaged in buildinga narrow-gauge 
railroad over 100 miles long, and entirely with their own capital; 35 
miles have been constructed; 20 miles more is 
ba 





and Hunt 
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There is great competition between the railroads and steamboats. 
When navigation is suspended, the railroads greatly increase their 
charges. 

The price per bale for cotton delivered in Saint Louis iyhen navigation 
is closed, is $4. 

The price per bal ^ navigation open, is $3, By rail and Red River to 
New Orleans, navigation closed, per bale, $4. 

By rail and Red River, navigation open to Jefferson, $2.50 per bale. 
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Cotton per bale from Jefferson to New' Orleans averages from $1.50 to 
#2, carried by steamboat. 

Further showing the benefits derived from navigation, I quote price 
per car-load and distance from Saint Louis to cities with and without 
navigation: 

From Saint Louis to Texarkana, distance 480 miles, per car-load, $105. No navigation 
to city. 

From Saint Louis to Jefferson, distance 545 miles, per car-load, $75. Navigation to 
city. 

From Saint Louis to Marshall, distance 561 miles, per car-load, $105. No navigation 
to city. 

From Saint Louis to Shreveport, distance 600 miles, per car load, $75. Navigation 
to city. 

steamboat competition 

$i to 
000 , 
which 









consideriu 
by Saint 

New Orleans. 

The citizeus of Jefferson are fully aware of the benefits derived from 
navigation, and have appropriated and expended over $00,000 
proving Cypress Bayou. 



« 


July 1, 1876, amount available................................. ...... .... IP 10 

Amount appropriated by act approved August 14, 1876........ ........ 13,000 00 





13,08 10 
3,121 37 


July 1,1877, amount available 


• m « m <m » » m m « * » * * mt 


» » m * » 


• m m » m m 


9,900 73 


Amount that can he profitably expended in fiscal year endiug June 30 



20,000 00 











tructions contained in your 
of January 5, I have the honor to make the following report upon the 
survey of the port of Memphis, w ith plan and estimate for the protec¬ 
tion of the river front. 

At the time the letter above referred to was received, a considerable 
quantity of ice had gathered along the river-bank directly in front of 
the city, and extended for some distance around the bend above Wolf 
River. About the same time the river commenced rising very rapidly, 
(reaching finally before the completion of the field-work to within about 
8 feet of extreme high-water mark,) causing the ice-gorges above to 
break, so that the river was for a number of days filled with quantities 
of floating ice. This was crowded by the current directly against the 
bank we were most concerned in having correctly and properly surveyed, 




. 
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and considerable difficulty was experienced in carrying cm the hydro- 
graphical work. It was even thought at on© time that the survey would 
have to be abandoned altogether. The difficulties encountered delayed 
us somewhat in the prosecution of the work, and prevented us from 
making so detailed and thorough a survey as could hav© been wished ; 
still, sufficient reliable data were obtained upon which to form a plan 
and base an estimate for the protection of the wharf and landing from 
destruction by the current of the Mississippi River. 

The survey, which was conducted by my assistants, Mr. T. W. Nice! 
and Mr. W. W. Carson, extended from the head of Tennessee chut© to 
the elevator at the foot of Beale street, including the Arkansas side, 
and also the lines of Tennessee and Frame chutes. Fifteen sections of 
the bank were also made below Wolf River, extending out beyond the 

showing the depths at different 

o furnished by the city en 
previous years, and with 
This information has been 


oar map. 

That part of the city front below Madison street has undergone very 
little change. Within the memory of persons now residing in the city 
the sbore-liue ran about in the direction shown on the map by the dotted 
line, embracing a considerable portion of what is now known as the 
navy-yard property, and also a portion of the angle iucluded between 
the Mississippi and Wolf rivers. Changes taking place in the river 
above caused a bar to form, which gradually extended out, forming the 
bank and land upon which afterward was located the United States 
navy-yard and other property below. This formation was in time at¬ 
tacked by the current, and since 1859 has continued to cave very rapidly. 
It is estimated from surveys made by the city engineer that within thii 
period upward of 22 acres of ground have been washed into the river. 
That portion lying between the Mississippi River and Wolf River was 
never occupied by permanent buildings, but below the latter stream a 
number of structures, including cotton-warehouses, coal yards, an iron- 
mill, and other buildings have been destroyed. At the present time 
valuable oil-mills and other costly buildings are in danger of being un¬ 
dermined and ultimately destroyed. The injury done to the city and 
dangers arising from the encroachments of the river upon the land- 
are well set forth in the memorial of the general *'* " 
Congress, a copy of which was transmitted 
with mv letter of December 30 1 














The survey shows 
low8 the Arkansas 

that side above Hopefield; thence it is deflected to the Tennessee 
where the whole bank is abraded from a point about 2,000 feet above 
Wolf River to about Monroe street, aud as the abrasion will continue 
down stream the remainder of the trout is also threatened. An inspec¬ 
tion of the map will show the amount of land destroyed in the past 10 
years. No work looking to the protection from this constant caving has 
ever been attempted by the city. A costly lauding of stone extending 
from Jefferson street to the elevation was built, but as this was con¬ 
tinued only down to about low-water, it afforded no protection to that 
portion of the bank where it was absolutely needed. The greater part 
of this landing has been destroyed by the caving. 

For the protection of the river-front of Memphis, various suggestions 
have been made by persons interested in the improvement. It lias been 
proposed to attempt to turn the Mississippi into the Loosahatebie, thus 
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bringing it out Wolf .River; also to turn the main current down through 
Tennessee Chute; also the building of a dike above Wolf River, for the 
purpose of forcing the current to the Arkansas side. These schemes I 
deem utterly impracticable, aod not worthy of any consideration. The 
remedy must be applied directly to the portion of the abraded bank. 
Two plans suggest themselves. First, by a series of short spur-dikes, 
■with a bank revetment between them. Second, by a continuous revet¬ 
ment of the bank with brush and stone. A glance at the cross-sections 
on che map shows that the depth varies from 50 to 70 feet at low-water, 
these depths being reached at distances from the shores varying from 
120 to 200 feet. The expense attendant upon the buildingof these dikes 
in water of so great a depth, increased by the settling that would also 
take place, and taking into consideration the fact that the bank 

Mississippi steamers, aod the 






interference with navi 
revetment the best to 



1 deem the plan of continuous 







with a covering 
average width 
shore to be 




feet 


above 

mattresses or rafts loaded 
ering will be about 175 
about 7,600 feet. 

I have divided the space to be protected into two parts, that below 
Wolf River, which is the most important aud needing immediate atten¬ 
tion, in length about 5,600 feet, and that part above Wolf River, hi 

length about 2,000 feet, which, while needing protection, is not so impor. 

taut, as the interests at stake are not so great. 

The following is presented as au estimate of the cost of the work: 


BELOW WOLF RIVER. 

5,000'x 175x2I-r!2S = 19,100 cords brush mattresses, 'a $3 per cord in post- 




nil) •# m nnnn m m • » • noon «» ♦ • » m m » • m « m m m 


«® «» m 


» now w m mow • • m m • 


16,000 cubic yards stone, r d $3.50 in _ 
Temporary works, contingencies, <Sic... 


* M • 


«» w » «i> non m> nun « # m non « » 


» mo' toil mm m oosi nun now 


* « « moon « no* 


• «' • w 


$ 57 , 900*0 

56,00010 

.2, m m 


2,000'x 175x24-128=6,800 cords 
5,000 ctibio yards stone, f a $3.50.. 
Temporary works, contingencies, 


mattresses, 





• • • 


* • « 


noon m m m m « * now # 


•i • « m m 


n m «» 


* » • moon m » 


1*.000 JO 

20,400 90 
17,600 80 
6,100 00 

44.000 60 



m m m 


m m m 


m mm 


cient 



.. 170,000 00 

, and, therefore, 
complete either 


above ( 




Brig. Gen. A. A. Humphreys, 

Chief of Engineers, 


H. BENYArRD, 
Captain of Engineers, 


8. A 




Statement of receipts at the port of Memphis , Ten n,, for the year ending June 30, 1377. 

Duties on imnorts..................................................... $33,403 96 

Marine-hosjitil dues ..... 2,. r 23 60 

Steamboat ins lection..........................._................... 1,699 $ 

Licea ses to m isters, pi lots, Ac........................................ 3/250 ®0 


Total receipts of cotton at Me 
$27,070,615. 


40,876 96 

phis, season of 1875-76, 487,376 bales, valued at 
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WATER-GAUGES ON THE MISSISSIPPI RIVER AND ITS PRINCIPAL TRIBU¬ 
TARIES. 

Observations have been continued at all the gauges throughout the 
entire year, and the resulting readings have been plotted in the office. 

As there was no appropriation made for the gauges by the last Con¬ 
gress, and being desirous of keeping up the observations, I have been 
unwilling to expend any portion of the balance of the former appropria¬ 
tion for the purpose of having the hydrographs photolithographed as in 
last year’s report, and they are therefore omitted in this. 








auge was erected at Memphis on the site of 
the caving in of the city levee. 

When the water falls 1 shall be obliged to make certain necessary 
repairs to the gauges at Alexandria, Lake Providence, Red River Land¬ 
ing, and Helena; otherwise all the gauges are in good order. 

The observers are still the same as those mentioned in my report of 

with the exception of the one at Vicksburg. At this place 
Mr. H. P. Raworth was appointed to take the place of Mr. Geo. W. 
Bausman, 

1 would most earnestly call attention to the fact that no appropriation 
s made for the gauges at the last session of Congress. 

The balance of the old appropriation now ou hand will be only suffi¬ 
cient to continue the observations until October, if no extensive repairs 
will be required. After that time the readings will have to be discon- 




The object for which the gauges were established was for the purpose 
of having a collection of continuous records, for a series of years, of the 
rise of the Mississippi River, with a view to obtaining information upon 
the question of ieclaiming the alluvial basin of the Mississippi River 
from overflow; also to give reliable report of the river at its various 
stages for the benefit of the steamboat and planting interests. 

As Con 



a survey 


niling June 30, 1877 


Money statement 


m m m * 


July 1, 1876, amount available... 

Amoaut appropriated by act approved August 14, 1876 


• m m m 


mm • • • 


mm •«*••• 


• • • m 


July 1, 1877, amount expended during fiscal year 


m m m m 


m m rn 


m m 


$1,537 
5,000 00 

6,537 26 
4,869 02 


July 1, 1877, amount available........................................... 1,668 24 


Amount that can b© profitably expended in fiscal year ending June 30,1879. 5,000 00 
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ANNUAL REPORT OF MAJOR CHARLES 
OF ENGINEERS, FOR THE FISCAL 
1877. 

States 

Saint 






I am. irenera 







. A. Humphreys, 
Chief of Engineers , 



SUTER, CORPS 
ENDING JUNE 




Major 



M i. 

REMOVING SNAGS AND WRECKS FROM THE MISSISSIPPI, MISSOURI, AND 

ARKANSAS RIVERS. 

The sum of $50,000 was allotted to this work from the appropriation 
made by act approved August 14, JL876, and was expended during the 
past season in snagging operations on the three rivers designated, five 
and a half months 9 work beiug accomplished. Of this three and a half 
went to the Mississippi, and one month each to the Missouri and Arkansas 
rivers. 



MISSISSIPPI RIVER. 

Operations on this stream extended from Saint Louis, Mo., to Vicks¬ 
burg, Miss. 

The suag-boat De Russy, after undergoing considerable repairs, left 
Mound City, Ill., October 12, 1876, and worked four times over the sec¬ 
tion of the river between Cairo and Saint Louis. This boat was laid up 
and crew paid off on the 30th of November, 1876. 

The suag-boat Macomb commenced work in the Mississippi River at 
Cairo, 111., November 23, and worked twice over the river from Cairo to 
TIcksbiirg, being laid up and crew paid off February 15, 1877. 

As before stated, this work could no be thoroughly done on account 
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of the heavy ice, which greatly impeded the movements of the boat and 
also covered up the snags. 


Table of work done in the Mimissippi River . 


Name of boat. 
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Recapitulation, of work during the fiscal gear ending June 30, 1877. 


Nam© of rirer. 
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17, 444.2 
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“ 

3,106 


OPERATION 


THIS 









a 

Under 

this subject, it would be imprudent to expend any portion of this sum 
in field-opeiations, and, in accordance with your instructions, it will be 
held for the care of the boats and cither property of the Government be¬ 
longing to this v ork. This enforced cessation of work by the snag-boats 

will greatly imperil river-navigation, and it is to be hoped that Congress 
will at an early day take such action as will enable work 
euted during next winter and spring at least. If this is not done, the 
accumulation of snags by next summer will be very 
will tax to the utmost our almost worn-out fleet. 

In nn last aunual report I described the condition of our boats, and 
endeavored to show the necessity of at once providing funds for replac¬ 
ing some of them, in order to carry on the work with greater efficiency. 
To this report I beg leave to refer, as the facts thereiu set forth are now 
of even greater importance thau they were a year ago. The great ad¬ 
vantage of having iron hulls for these boats cau no longer be questioned. 
The suagboat Macomb, during her work last season, twice received 

sufficient to sink a woodeu boat, but her work was not stopped, 
and the damages were easily repaired by the crew. 

My recommendations of last year, regarding the construction of new 

the machinery of some of the preseut wooden boats and for 








work i 

collected at the 
was $1,4*23,370.23. 
commerce benefit ted 


New 




The amount 
year eudiug June 



the work is that of the entire Mississippi 



ESTIMATE OF AMOUNT REQUIRED FOR FISCAL YEAR ENDING JUNE 30, 1879. 


For building one large iron-hulled suag-boat to carry machinery of one of 

the present wooden boats .......... $140,000 00 

For building on© small iron-bulled snag-boat to carry machinery of one of 
the present woodeu boats...... .................. ............ ........ 105,000 00 

For building on© small iron-hulled stern-wheel snag-boat................ 00,000 00 

For repaid uk on© wooden snag-boat and fitting it up for wrecking pur¬ 
poses .................. ............................................. 50,000 00 

For working-expenses of five ’boats, 10 mouths each, at $4,000 per month.. 200,000 00 


Total.. 

32 E 




555.000 00 
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Money statement. 


uly 1, 1876, amount available ...... ..................... .. $4,358 98 

Amount allotted from appropriation by act approved August 14, 1876, for 
improvement of tbe Mississippi, Missouri, and Arkansas rivers ........ 60.660 ©I) 


64,358 98 

July 1,1877, am ount expended during fiscal year........................ 55,184 19 


July 1, 1877. amount available 


m m m m m 


m m m m m 9 • 


9,174 79 


Amntrequired for the fiscal year ending June 30,1879 


m m 


m m m m m m m • • • 


555,000 00 





No appropriation 

ally be provided for, I submit herewith estimates for carrying it on. 

A small iron stern-wheel snag-boat should be built for this service. 

The former appropriations are as follows: 

Allotted from appropriation for contingencies of rivers and harbors (act 

approved July 11* 1870) for the improvement of White River....$10,000 00 

Appropriated by act approved March 3, 1871, for the improvement of Saint 

Frauds River in Arkausas................ 10,000 00 

Appropriated by act approved March 3,1873, for the improvement of White 
and Saint Francis rivers ................. .......... ......... 50,000 00 

The collection-district in which the work is situated is New Orleans, and the nearest 
port of delivery Memphis, Tenn. The nearest fort; is Fort Gibson, Indian Territory. 

The amount of revenue collected at Memphis, Tenn., during the fiscal year ending 
June 30, 1877, was $40,876.96. 

During the high-water season the commerce of these 
and regular lines of packets are maintained. 

During low-water, when the nature of the obstruction a will not admit 
of a competition with the railroads, the commerce is small, and is mostly 
confined to the local trade of those points not reached by the railroads. 

ESTIMATE OF AMOUNT REQUIRED FOR 





Total 


• • • • • • • 


• • • • m 




statement 



ount that can be profitably expended in fiscal year ending June 30, 1879 



100,000 00 



IMPROVEMENT OF THE "MISSOURI RIVER OPPOSITE SAINT JOSEPH, 

MISSOURI. 


A report upon this subject was submitted to you January 25,1876. and 
was published-in your annual report for 1876, Appendix L 4. 

An allotment of $10,000 was made for this work May 17, 1877, and 
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will be expended during the present season in protecting the shore near 
the dike* erected by the bridge company, and in strengthening work 
already in place. 


work is situated in the collection-district of Mew Orleans, and the nearest porl 

rery in Omaha, Neb. The nearest fort is at Leavenworth, Kans. 

ant of revenue collected at Omaha, Neb., daring fiscal year ending June 30,1877 

.583.30, 


ESTIMATE. 


Revetment of 6,400 feet of bank : 

For 7,500 cords brush mattresses, at $3 per cord, (placed)_ 

For 64,000 cubic yards of stone, at $1.75 per cubic yard, (placed) 


it m m 


m m m mm 


Excavation, 



m m m m mm m m m m m m m • m m m m m m m m m m m m mm, • • m m m m «* • • 


. $22,500 00 

. 112,000 00 




• m m m 


m m m 


m w m 



allotted from appropriation 
of the Mississi 
, amount expendei 


July 1, 1877, amonnt available 




roved 

Arkansas rivers 



m m • • 


» m • • » 


• » 


9,098 81 


Amount (estimated) required for completion of existing project. 140,000 00 

Amount that can be profitably expended in fiscal year ending June 30,1879 . 80,000 00 


M 4 . 

«*> 

IMPROVEMENT OF THE MISSOURI RIVER AT NEBRASKA CITY, NEBRASKA. 



An allotment of $15,000 for carrying on this work 
1, 1876. A survey of the locality was made, and a 
and estimate, was submitted to you February 14, 1877, 
Subsequently a modified plan was submitted for the 

the sum allotted, (copy herewith,) and operations will be 

soou as the river has fallen sufficiently. The entire sum 

during this season. 



ade Decern- 

, with plan 


expenditure of 
commenced as 
available will 



The work in 



the collection 






For 3,500 linear feet of dike, at $35 per foot. 
Contingencies and superintendence............ 


*•*>««« m m m m m m • • 

m m m m • m m m m m • % • 


$122,500 




Total 


m m m m m • • • m m m m m 


135,000 00 


Money statement. 


Amount allotted from appropriation by act approved August 14,1876, for 

improvement of the Mississippi, Missouri, aud Arkansas rivers ........ $15,000 00 

July 1, 1877, amount expended during fiscal year........................ ’ 3,229 43 

July 1, 1877, amonnt available. ...._.......... 11,770 57 


Amount (estimated) required for completion of existing project_...... 135, 000 00 

Amount that can be profitably expended in fiscal year ending June 30,1879 . 75,000 00 












500 


REPORT OF THE CHIEF OP ENGINEERS. 


MODIFIED PLAN OF IMPROVEMENT. 

United States Engineer Office, 

Saint Louis, Mo., May 22,1817. 

General: In accordance with your instructions to submit revised 
estimates and plans for the expenditure of the sum allotted for the 
improvement of the Missouri River at Nebraska City, Nebr., 1 have the 
honor to report that I have carefully considered the subject, and while 
still regarding the plan submitted February 14, 1877, to be correct in 
principle, I have concluded that the great discrepancy between the 
amount of money available and the sum estimated as uecessary, renders 
t expedient to adopt entirely dift'erent means for carrying it out than 



For the success of this plan, it seems, however, to be essential that 
considerable results should be accomplished while the river remains 
substantially at one stage, otherwise the work done is liable to be lost, 
and this of course requires that ample funds should be available. This 
not being the case, I have concluded that our only chauce of success 
will lie in using means of a more temporary nature by which we mar 
be enabled to accomplish considerable results in a sborttime, leaving 
it to future legislation to provide funds for more permanent construc¬ 
tions, should they be found necessary. In carrying out this idea, 1 rely 
greatly upon the well-known instability of regimen of the Missouri 
River and the great rapidity with which natural causes are known to 
produce great changes. It seems reasonable to siipjiose that judiciously 
selected artificial meaiJs will produce the same results, and if this reason¬ 
ing is not entirely faulty, I think we may be able, at comparatively 
slight expense, to make important changes in the river channel. To 
effect this, I propose to endeavor to induce large dejMjsits of sand, in 
such places as may be deemed desirable, by gradually obstructing and 
slackening the current at these places and thus form bars, which will 



cm the rivers of India, which are very similar to the Missouri in many 
respects. Should these experiments prove successful, the problem of 
improving such streams as the Missouri, at practicable cost, will be 
greatly simplified, and even if unsuccessful the loss will not be great, 
and the experience gained will be invaluable. Should the means pro¬ 
posed accomplish the desired end, eveu for a time, the construction of 
more permanent works, which may be required to maintain the results 
obtained, will of course be much facilitated and simplified. 

Iu a work of this character, which must be carried on from clay to 
day, using such measures as necessity may dictate at the time, there 
will be too much uncertainty to allow of con tract-work. The material 
needed must be procured when wanted, and the work must be performed 
by hired labor. 
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Should the plan recommended meet with your approval, work will be 
commenced as soon as funds are available. 

I am, general, very respectfully, your obedient servant, • 

Cut AS. li. SUTER, 

Major of Engineers. 

Brig. Gen. A. A. Humphreys, 

Chief of Engineers, 17. 8, A. 








survey of 
carry in 
sum 




be expended this season 


This work is situated in the colleotioa-distriot of New Orleans. The nearest port of 
delivery is Memphis, Teun., and the nearest fort is Fort Gibson, Indian Territory. The 
amount of revenue collected at Memphis, Teun., during fiscal year euding June 30.1877, 
was $40,876 96. 

Money statement 


Amount appropriated by act approved 
July 1, 1877, amount expended daring 



• » «' • « m m m 


$ 10 , 



• « imt m » 


m » 


00 

51 


J nly 1, 1877, amount available .......................................... 9, <595 49 









JACKSONPORT, ARKANSAS. 




until 
allow of 

authorized is now 
expenditure of the money will 

The small snag-boat Thomas Truunel, belonging to this improvement, 
was sunk by the ice, at Mound City, Ill., last winter and became a total 
loss. 

The necessity for removing snags and bowlders from this portion of 
White River is very great, and to carry on this work, and also to enable 
additional surveys to be made, $60,000 will be required. 

The only former appropriation made for this work was $50,000, by 
act approved June 23, 1874. 


Now Orleans is the collection-district in which the work is situated, and th© neares^ 
port of delivery is Memphis, Teun. Fort Gibson, Indian Territory, is the nearest fort 
The amount of revenue collected at Memphis, Teun., during th© fiscal year ending 
June 30,1877, was $40,876.96. . 

The commerce of the country adjacent to the river is commensurably 
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large to the existing facilities for transportation. Its amount cannot be 
eveu estimated, as much is transported by teams from the tipper country 
to stations on the Saidi Louis and San Francisco Railroad. 

Should the improvement of the river be made, the agricultural and 
miueral products of the country would be very largely increased. 

Money statement 


Amouut appropriated by act approved August 14, 1876 
July 1,1877, amount expended during fiscal year...... 


• • • • mm 


m m 


m m • m m • • 


m m m m m 


1, 1877, amount available 


**«•••• m 


m m 


• • • 


mm mm mm mm mm m 


Amouut (estimated) required for 
Amount that can be profitably 




of e: 
in fiscal 


xisting project.. 

year eudiug June 30,1 


110,000 00 

183 33 

9,816 67 

700.234 37 
60,000 00 


M 7 . 

SURVEYS OF THE MISSOURI RIVER AT OMAHA AND COUNCIL BLUFFS, 

PLATTSMOUTH, BROWNVILLE, AND ATCHISON. 

The sum of #5,000 was allotted to defray the expenses of surveys 
ordered at the points named above. 

The survey at Omaha is well advanced, and the others will be taken 
in hand as rapidly as possible. 


Money 



Amount allotted from appropriation by act approved August 14,1876, for 

improvement of the Mississippi, Missouri, and Arkansas rivers_...... $5,000 00 

July 1, 1877, amount expended luring fiscal year ...... 2,007 24 




available 


» m m • 


* «» in 


2,992 76 
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ANNUAL REPORT OF COLONEL J. H. SIMPSON, CORPS OF 
ENGINEERS. FOR THE FISCAL YEAR ENDING JUNE 30. 
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the Board of Engineers constituted by Special Orders No. 52, Headquar¬ 
ters Corps of Engineers, dated June 22, 1876, to inquire into the expe¬ 
diency of causing sheer-booms to be placed above bridge-piers on the 
Mississippi Kiver. 

I was alsodetailed by Special Orders No 99, Headquarters of the Army, 

Adjutant-General’s Office, May 19, 1876, as president of a board to re¬ 
tire disabled officers, to convene at Saint Louis on the 29th of that 
mouth, which board was dissolved by Special Orders No. 108, dated 
June 1, 187G, without performing any duty for which it was constituted. 

In forwarding my report, I cheerfully acknowledge the valuable aid of 
my assistants and clerks, who have never failed to perform their duty as¬ 
siduously and completely, and without whose assistance the Government 
could not have accomplished the favorable results which I believe have 
attended the engineering operations of this district. These gentlemen 
are Capt. Charles J. Allen, Corps of Engineers; Assistant Engineer 
Robert E. McMath ; and'S. S. Hutchins, chief clerk, with S. G« Clark, his 
assistant, in the office; and Assistant Engineers D. M. Currie, Charles 
S. True, and W. S. Simpson, in the field, and William Popp, assistant 
engineer and draughtsman, both in field and office. 

J. H. Simpson, 

















IMPROVEMENT OF THE MISSISSIPPI RIVER BETWEEN 

THE ILLINOIS AND OHIO RIVERS. 


BETWEEN THE ILLINOIS AND MISSOURI RIVERS. 


The funds available for the continuation of the works in this section 


were: 


Balance July 1, 1876...... ............... 

Provided in act approved August 14,1876 


$3, 682 76 
15,000 00 

18 682 76 


rC ' 
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It was proposed to continue tin construction of the dam at Piasa 
Island, and to make such repairs and extensions as were needed to the 
abutment of the dam at Alton Slough. 


DAM AT PIASA ISLAND. 

Work was commenced in October under arrangements made for pur¬ 
chase of material in open market, riprap being delivered on barges near 
the dam at 70 cents a cubic yard. Tine material was unloaded and 
placed in the dam by hired labor. Work was continued until the end 
of November, wheu it was suspended for the season. 



sidered secure, though incomplete. The available balance will be ap¬ 
plied toward the completion of the prism of the dam. It will probably 
be necessary to revet the head of the island, as it is beiug cut away to 
some extent. The channel has continued good in this vicinity. 


ALTON DAM, 


/ 


Owing to the early setting in of winter less work was done toward 
extending the revetments below the dam than was intended. The west 
abutment now extends 235 and the east 220 feet below the centerline 
of the dam. These lengths will probably be sufficient, but the revet- 

are incomplete in height. When last reported the height of the 
was stated to be 10 feet above low water. The height was materi- 
reduced by the ice this spring, by very heavy fields passing over 
dam when the river broke up. 

The expenditures ou the dam were: 




569.68 
Eng 



yards 
and 



■s® • 


«> «m n® 


• ’* • 


®> m m 


m i® • 


» «!»' » 


$652 17 
44 23 










the dam in 


3 dam be 

water dike, available for a roadway, to which proposition no engi 
objections can be rais 



PROTECTION OF SAWYER BEND. 

No work was done at this locality for want of means. The old revet¬ 
ment has been somewhat injured where the ice has cut through the rock 
facing. The damage is not serious, but it is hoped that means will be 
provided at the coming session of Congress for the continuation of this 
work. 

LONG DIKE, NEAR VENICE. 


Four reasons given in my last year’s report nothing has been clone at 
this locality. 

The work remains in the sain© condition as at the date of last report 
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A survey and estimate of damages, if any, done or to be clone to ripa- 
nan owners, by reason of the Government improvements, has been 
ordered, and will be made as soon as practicable, when a report will be 
submitted. 

CLOSING OAHOKLA CHUTE. 

This work was authorized by special clause in the appropriation bill 
of August 14, 1876; providing $29,600 toward the construction of a low 
dam and the revetment of Arsenal Island. The island was being cut 
away by the river so rapidly that it was necessary to devote the whole 
appropriation to securing the remnant of the island and the site of 
the proposed dam. A low revetment was mad© of part of the west side 
of the island for a distance of 600 feet, in two sections of 450 and 150 



a revetment 750 feet in length, extcndin 
dam. This revetment was carried to th< 
or Illinois shore was also revetted for a ( 
The expenditures were— 









the top of 
a distance 




The eastern 



500 feet. 


2,478.8 cubic yards riprap, west shore of Arsenal Island.... 

8,092.3 cnbic yards riprap, east shore of Arsenal Island-«. 

5,542.7 cnbic yards riprap, Illinois shore..... 

Engineering and contingencies............................ 


m m m 


• m <i» * m 


m « » m m *■ m • 


$2,832 61 
9,268 04 
6,192 12 
2, <5® 84 


Total............................................................. 20,958 61 

« 

Nearly all the work on the Illinois shore, and nearly one-half of that 
on the east side of the Island, was done in February and April of the 
present year. All this work is in good condition. But little more can 
be done until further appropriation is made. The estimate for the dam 

is, as stated in last report, $75,000 for a low dain. 

The projected closing of this chute compels a consideration of the 
consequences which will result therefrom to the harbor aud commerce 
of Saint Louis. Heretofore the expansion of the waterway at the island 
into two channels, either capable of passing the whole volume of the 
river at ordinary stages, has relieved that portion of the harbor below 
tt 


Oil 




loss of several steamers and barges, and material injury to many others. 

The losses were at first estimated at nearly $200,000; but as the river 
was wholly blocked in a few days, and remained firmly closed for two 
mouths, some of the sunken boats were raised, aud others endan¬ 
gered were secured, lessening the final loss. Much apprehension was 
felt lest, when the ice broke up, all the remaining boats should be de¬ 
stroyed. Fortunately the gorge in Cafiokia Chute ran out February 1, 
the other chute remaining closed until the 8th; consequently the bare! 
ice of the harbor found an open passage on the opposite side of the 
river to the exposed property, and little damage was done. The expe¬ 
rience of the last winter from natural causes affords an illustration of 
what will be the yearly experience when the chute is closed by a dam. 
There will then be no place within convenient distance of Saint Louis 
where boats can lie during the winter with reasonable safety. The 
tonnage employed on the upper rivers will be compelled to retire to 

Digitized .. yV.::i(.H)J{I 
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Alton Slough betimes, and that of the lower river, of which a con¬ 
siderable part cannot pass uuder the bridge, will have no refuge, and 
must remain away from Saint Louis, or incur the risk of being lost 
should a sudden intense cold find them there. As the inevitable result 
of closing the chute will tie to deprive the tonnage of Saint Louis of its 
only ice-harbor, it seems necessary to call attention to the danger, and 
to suggest a remedy; for the interests of commerce demand that there 
should be a winter harbor of refuge in the immediate vicinity of Saint 
Louis. T.fae proposed dam is a uecessary improvement, and, in my opin¬ 
ion, can readily be so designed as to afford a much better winter harbor 
than has ever existed. 

If the proposed dam be made a high one, the pool below it will afford 
a perfectly secure and easily-accessible harbor, provided it can be kept 
from tilling up with sand. With a high dam and the side-protection of 
the island there would be little dauger of the pool itself tilling; tlieouly 



bankment aud incline opposite Oarondelet, or within like distance of a 
dike, which might be constructed near the Bessemer Iron Works, and 
near the proposed location of the Saint Clair and Oarondelet Bridge. 

Having made no special surveys for the purpose, I am not able to snb- 
mit any estimate of the cost of modifying the project as suggested. The 
fact that a part of the Working-equipment belonging to the United States 
shared in the danger of last winter mentioned above, and to a small ex¬ 
tent in the damage, compelled me to share in the anxiety felt by all in¬ 
terested in the exposed property, and justifies this proposition to extend 
the projected works with a view to obviate such risks hereafter. 

The sudden and unexpected formation of ice at so early a date ren¬ 
dered it impracticable to remove the Government property from the 
locality, which the results showed to be a dangerous one, though judging 
from former experience, no one could have selected a place less likely to 
be dangerous. 

From comments made last winter, it would seein that comparatively 
few comprehend the nature of ice-risks in the Mississippi, which are 
much more serious than would naturally be expected, considering only 
the latitude and mean climate at Saint Louis. 













which in extreme cold becomes more compact, and when the river is fall, 
heavy masses are cemented together under pressure by a regelation? 
While moving, the mass is often several feet in thickness and capable 
of crushing vessels by pressure, when its soft condition and very slow 
movement scarcely suggest the thought of almost resistless power. In 
this state it arrives at some part of the river exceptionally narrow or 
shoal; in the former case the mass is compacted together on thesarface 
and solidities very quickly underpressure; other ice following, piles 
upon its surface and is drawn under until a complete dam is formed and 
the ice is said to be gorged. This dam arrests both ice and water until 
the accumulated head furnishes energy either to break through the dam, 
cut around it, or to lift thedain high enough to detach it from the sides; 
when the first or last contingency occurs the movement is rapid, and no 
human device can avail to save whatever is exposed. During the last 
winter the gorge iu Arsenal Chute was found by actual measurement to 
be 22 feet in depth, and the water-level, at one time, 8 feet higher at the 


























APPENDIX N. 


507 


Arsenal than at El wood street, Carondelet, 3 miles below. With these 
facts in mind, it is easy to understand why such serious disasters some¬ 
times occur; indeed the wonder is that anything escapes. 

The losses from ice at Saint Louis since 1865 must aggregate over 
1566,000. Should the opportunity uow available at Arsenal Island not 
be improved, and the chute be allowed to silt up, as would naturally re¬ 
sult from a low dam, there would then be no opportunity to secure a 
harbor of refuge within 30 miles of the city. I therefore recommend the 
matter to the consideration of Congress, and those interested, as worthy 
a close examination. 

HORSETAIL BAR. 


the navigation 







watermark; the dikes atHhat time were none of them higher 
feet above low-water; it is therefore plain, that with a depth of 
channel of only 6 feet and a stage of water above 14 feet, the dikes 
could have been exerting no influence either beneficial or injurious; 



they, therefore, did not 
with the 

Tine work done in 
relieve the difficulty at 
difficulty mm referred 







the difficulty, and are only chargeable 


1873 and 


then bar opposite Jefferson Barracks. The 
was located nearly 2 miles farther up stream, 
a I«ocality w here previous to 1875 there had been no trouble since 1876. 
Wheu this bar made its reappearance in 1875, works were commenced 

with a view to its removal; this work, begun in October, 1875, had not 
progressed far enough to exert any appreciable influence when suspended 
in December for want of funds. No additional means were provided 
until the latter part of September. 1876. As soon as practicable, after 
that date, work was resumed and vigorously pushed. Owing to the 
raising the dikes, and the fall of the river, a 

became available October 23, one month 













do 




the early spriu 

and satisfactorily, as soon as 

water brought the channel within their influeuce, and continued 
so until the water rose to a stage which prevented further 
or inquiry concerning them. 

As a result of the year’s operations, dikes 1, 2, and 3 are raised to a 
height that will bring them into action when the river falls below an 18- 
foot stage, and w© may, therefore, anticipate that the difficulties which 
were experienced in 1875 and 1876, while the river was falling from 15 
to 9 feet above low-water, will not be repeated in the same locality. 
There is, however, a possibility that there may be trouble farther down 
stream ; owing to the insufficient height of dike 4 and incomplete state 
of dike 5. With th© means now on hand it is the intention to resume 
work with the expectation of being able to prevent serious trouble, if 
tltiere should be a tendency of the mean-stage channel to run across dike 
4 , which is the only danger anticipated. 
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Dike 5, as lias been stated in previous reports, crossed a small tow- 
head, which last year proved a weak point, the tour-head being cut in 
two just, below the dike, and producing a break in its continuity, which 
it will be necessary to fill. When this dike is restored and dike 4 raised, 
(which last need not be done unless the tendency of the channel de¬ 
mands it,) the system of dikes perpendicular to the current will be 
practically complete to an extent justifying the commencement of a train¬ 
ing wall to connect the outer ends. 

In European river improvements these training walls have been found 
necessary to success, and this improvement has often been sharply crit¬ 
icised because all the work hitherto done has been npon a series of per¬ 
pendicular dikes or wiug-dams, which, of themselves have been always 
found unsatisfactory, and the question is often asked, why the longitu¬ 
dinal dike has not been built. The reason is. that in all cases the longi- 







cases the longi 
-dikes, and tht 



hat 


matter so easy that they may well be made numerous, and be built as 
the longitudinal dike progresses, or even after it. But iu a wide river, 
where the improvement contemplates narrowing the bed nearly one- 
third, or even one half of its width, it would not be prudent to follow 
the precedent of smaller streams too closely. With unlimited supplies 
of means it might be possible to carry on both kinds of work with equal 
steps; but, (as is the case with all Government works in the United 
States,) when appropriations bear mo fixed relation to estimates, it is 
necessary to conduct the work so as to secure results, although the con¬ 
ductor may be well aware that under other conditions the work could 
be better done another way. 

If, then, but one kind of work can be clone at a time, which is the 
better: to build cross-dikes first, which will have a certain effect in 
pushing the channel toward its desired position, though not as com¬ 
plete as desired, and await the opportunity to construct the training- 
wait; or to build the wall first, which for great part of its length must 
be far out from the bank, and incur the probability of the channel get¬ 
ting upon the wrong side of it, a danger ouly to be averted by making 
the longitudinal dike high and massive? 

from the ferry dike, opposite Carondelet, to the western side of Carroll’s 



a low 


of construction, for a low traiuing-vvall will cost $5 or $6 a foot, and the 
higher near $20. This answer was aud is deemed conclusive. The 

cost of this training.wall has never distinctly appeared in the estimates, 

being classed with protective works, estimated in the aggregate at 
$4,000,000, (see Report of Chief of Eugineers, 1875, volume 2, Appendix 
C C, page 402;) this particular estimate is $126,000. The wall, as es¬ 
timated, is designed to restrict the channel within the lines at low- 
water, but not to be high enough to be itself exposed to injury by ice. 
The expenditures during the year were— 

Dike No. I: 

28 mooring-piles ... $188 11 

11,268.6 cubic yards riprap, raising the dike from 6 feet to 15 feet above . 

low-water .................... ...... ...................... ........_12,996 68 

Engineering and contingencies ............ ...................... ........ 490 90 

13.675 69 
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Dike No. 2: 

21 mooring-piles....................... .... ...... .... ........ $141 10 

5,357.3 cubic yards riprap, raising the dike to 14 feet above low-water for a 

distance of 1,060 font .......... 5,983 04 

Engineering and contingencies........................................... 223 41 


Dike No. 3: 

24 mooring-piles.. ............ ...... ..._.................. ........ 

19,832.5 cnbie vards riprap, raising the dike to 134 feet above low-water for 
a distance of 1,335 feet ...... 

Engineering and contingencies . 


m m m m m m 


mm m m m m 


mm* 


m m 


• • m 


sb • • • m m • 


■ m m m m • m m m m m m * m m m 


6,347 55 

$161 24 

22,554 70 
842 87 



riprap at shore end revetments and 



m m m m • m m m m 



mmmmmmmm* m • m 




2,641 94 




All work was don© by hired labor with material purchased in open 
market. 

It is proposed to continue the repairs of dike 5, to raise dike 4, and 
to commence a section of longitudinal dike the present season, with 
lands now available. 


FORT CHARTRES DAM 


No work has been clone at this dam, which is in good condition, 
though incomplete. In order to preserve the favorable condition of 
channel in this vicinity the revetment of a portion of Fish Bend will be 

, and also part of the Illinois shore opposite the island, 
of protection necessary, 18,000 feet, at an estimated cost of 


TURKEY ISLAND 





The expenditures were— 

l, 865.75 cubic yards riprap. 

Engineering and contingencies. 


• m m m m mm 


m m m m 


m m m 




Total 


• • • • 


m m m m 


m m, 


m m m • m m m 


»559 18 
414 21 


2,973 39 


KASKASKIA BEND. 

The specific sum set apart in the act of August 14,1870, having been 
withheld uutil April 19, 1877, no work has been done. The caving has 
progressed rapidly since the special report was made. The least distance 
between the two rivers March 18,1876, was 2,080 feet; on May 16, 1877, 
it- was reduced to 1.504 feet, since which time it is reported that the 
caving continues. The caving (luring low stages was located nearer the 
bead of the bend than was anticipated when the report was written. 
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The amount available will, therefore, be applied to that part of the bend 
the coming fall. It will be necessary to continue the work until the 
whole distance estimated is protected, requiring further appropriations 
to amouut of §37,000. 

REVETMENT NEAR LIBERTY ISLAND. 

This revetment, commenced in 1875, has been extended during the 
year 2,700 feet, making the length of bank now partially protected to 
the height of about 12 feet above low water, 6,474 feet, which covers the 
most important part of the caving. It would be desirable to carry the 
revetment higher up the bank, but no funds are now available for the 



DEVIL’S ISLAND. 


Work at Devil’s Island was resumed March 7, 1877, and continned 
til the 15th of April, when it was suspended on account of the quarry 
being flooded. An erosion occurring at the east end of dam No. 2 dar¬ 
ing the latter part of April and first of May, endangering its connection 
with the shore, caused the necessity of procuring stone at the stages 
then prevailing. In order to do this a berime was raised at the quarry 
to 27 feet above low-water, thereby rendering it available at that and 
lower stages. 

Following the order in which the work her© was done, the work of, 

was on revetment above and below dike No. 1. That 
above was extended to the length originally contemplated, say 1,000 feet, 
and was raised to about 15 feet above low-water. Its height is not very 
regular, however, as the stage of water changed frequently while the 
work was being done, and was above the height contemplated for the 
revetment part of the time. Therefore this revelmeut may need some 

when the stage of water renders it 
dike 250 feet was revetted 





Scour- 
to restore 

^ ^ ^ ^ ^ ^ ^ . ^ ^ ^ ^ ^ ^ ^ ^ ^ m. ^ ^ ^ v ^ ^ ^ ^ # 

better to cover the space to be protected with a continuous revetment, 
and to use the available stone from the dikes in the revetment. 
Expenditures were as follows: 

5,308.91 cnbic yards riprap........ $7,591 74 

Engineering and contingencies._*....... 459 75 

Total............... 8,051 49 

p 

The next work in order of time was repairing and raising dam No. 
2, which was doue in the latter part of May and first- of Jane. The 
east bank was revetted 400 feet above and 250 feet below the dam, and 
rising from low-water level at either end to the top of bank at the dam. 
The east end of the dam was extended well back into shore; the west 
end strengthened, and the dam slightly raised. It may be desirable to 
raise it more at a lower stage of water, when the work can be economi 
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cally done. The stage of water was not unfavorable when work was 
suspended there, but w e changed to dain No. 1 iu order to secure its 
east end while it was accessible, and since then the river has risen so 
much that it is unfavorable for work at both dams. 

The expenditures appear as follows: 

3,615.7y cubic yards riprap...... $5,170 58 

Eugmeeriog and contingencies.......... 596 26 
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m m m 


m m m 


m m 


m m m m 
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5,766 84 

Work was commenced on dam No. 1 June 21, and continued to the 
close of the mouth. The east end was strengthened so as to be considered 
secure, unless a radical change in the direction and velocity of currents 
should take place. Work of filling the gap was well advanced towards 
completion, but as the gap is widening slowly it is difficult to esti- 

commences 

at a point ab extends 250 





bar extendin 
gap left at cl 

dam, which 
the sand 

Ji 







time 050 feet from the east shore, 
of the working season of 1875 near the 
filled with sand during the high-water of 
now about 24 feet above low-water. 



*ere 


2,917.95 cubic yards riprap.... 
Engineering and contingencies 
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$2,885 67 
299 23 


Total. 
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The work remaining to be done on the works commenced in this 
vicinity will probably be filling a gap near shore in dike No. 1; filling 
the gap in dam No, 1, and raising darn No. 2 to 14 feet above low-water; 
and among works for preservation, the protection of Minton’s Point 

should receive favorable consideration when other allotments are made 


DICKEY ISLAND TO MOUTH OF THE OHIO. 


Under the provision of the act of August 14, 1876, requiring $30,000. 
be expeuded within the limits above specified, work was begun in 












them partially protected, the total length of bank protected being 1,500 
feet. Owing to the sudden closing of navigation the revetment was 
not made as high as intended, but thecouditiou of the work when last 
visited was unchanged. A considerable balance of the allotment re¬ 
mains available, which will be applied this fall to raising and extending 
the protection. . It is. very important that the work so begun should be 
extended as soon as possible to the full extent estimated, requiring fur¬ 
ther appropriations to the amount of $142,000. 

The expenditures were— 


1545 piles............ ...... $800 79 

2,234.78 cords brush ...... ............................................... 6,468 22 

f 162.21 cubic yards ri prap............................................... 8,861 80 

Engineering and contingencies...*... 2,648 57 


To‘al. 


18,679 38 

9 
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Reviewing the results of the efforts to improve this section of the 
river since their beginning in 1872, we have to admit that some expec¬ 
tations have not been realized, because too much was expected by our¬ 
selves as well as by the public. Many contingencies have arisen which 
have increased the cost of individual works beyond what was hoped; 
still it can be said that as yet it has not been necessary to exceed the 
estimated sum at liny locality. Looking forward to future work it is 
suggested that unless Congress is disposed to grant more liberal appro¬ 
priations than have been given hitherto, it will be advisable to modify 
the plaus and limit each year’s work to one or at most two localities, 
and take up new undertakings only as those now begun are completed. 


In 1874, in confidence that the report of the select committee of the 
Senate would result in the prosecution of improvements on a liberal 


m 




» • 



uauo. as a cousequence or these congressional orders, some oi toe 

funds diverted to new works which were ordered, while the whole appro¬ 
priation remained at the uniform figure of $200,000 annually, except in 
the case of Cahokia Chute, for which special provision was made. 

By commencing works the Government has committed itself*at a num¬ 
ber of points, and awakened expectation that something useful will be 
done at each ; if these works stop or progress slowly, these expectations 
are disappointed and complaints are made against the administrative 


bureau, which, if justified at all, should rest upon the legislative branch 
of the Government. Bo far as the matter is left to the discretion of the 


engineer in charge the policy hereafter must be to devote all available 
means to the prosecution of works already begun, to the entire exclu¬ 
sion of all new undertakings until these are complete. 

It cannot be disputed that there are new works needed at several 
points as urgently as,those now in hand, but the financial limit is abso¬ 
lute and the engineers uot at fault. 

The estimated amounts required to complete works already begun 
are— 


Piasa 




virtually 
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in in 1872, virtnally ordered by Congress . 

virtually ordered by Congress.. 

q in 1876, virtually ordered by Congress., 
not ordered, but most important work 


Horsetail Bar, begun in 1873, not ordered, but most 
w bole section . •.. ...... ........................... 

Horsetail Bar protective work, not begun, but essential 
Fort Chartres, begun in 1874, uot by order............ 

Turkey Island, began in 1874, not by order.... 

Kaskaskia, ordered in 1876, not yet began.. 

Liberty Islaud, ordered in 1875, virtually by provision 
Devil's Island, not by order, 1874, very necessary...... 

Cairo protection, ordered in 1876 ....—... 


• • •••••• • 




m m m m m • • 


• • m m • • m m m 


m m m m 


• « <* m 


• • • • 


117,474 36 
7,335 15 
50,270 95 
3,658 15 
83,641 39 


41 

00 

00 

61 

00 

71 

14 

68 


19,606 
126,000 
9,750 
8,101 
37,000 
8,140 
30,026 
153,880 


Appropriations required to finish 


555,425 49 


It will be Been that the works undertaken under the discretionary 
authority of the Bureau of Engineers in 1873 and 1874 require to com¬ 
plete them $193,484.16, and that the balance of the estimate, $361,941.33, 
is for works ordered directly or by implication by Congress. Of these 
latter, 
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Sawyer Bend . 
Kaskaekia .... 
Liberty Islaud 
Cairo......... 


m> m 


$50,270 95 
57,000 00 
8,140 71 
153,820 02 


249,232 28 

are protective works for which the principal influence toward obtaining 
the*order came from local interests* In order that the proper commit¬ 
tees may have before them the full extent of the possible field for such 
applications, a list of localities is giveu where the banks are caviug to 
a greater or less degree, covering the river from the Missouri to the 



uppobitfl mourn m mimmni .... .... ...... * .• • . 

Sa ^ ©it Bt^nd..«... - - *»....................... 

Above Widow Beard’s Island... 

Near Smith’s Landing........... 

Near Harrisouville. 

Near Harlow’s or Perry’s Towhead..... 

F i s hi 1 lend ............ ........................ 

Fort Chartres Landing. 15,000 feet 

Big Fields below Saiut Genevieve .. 17,000 feet 

Kaskaskia and vicinity..... 21,000 feet 

Bois Brule, below Saint Mary’s.. -. 27,000 feet 

Liberty Island....... 2(i, 000 feet 

Above Big Eddy............. 14,000 feet 

Grand Tower Island.... 21,000 feet 

Near Poe’s Landing..... 9,000 feet 

Minton’s Point..... 4,000 feet 

Cap© Girardeau Beni ......................... 19,000 feet 

Dog Tooth Bend ... 20, 

Thompson’s...... .. 6, 

Green leaf’s Bend................ 25,000 feet 

Dickey Island to Oh io......................... 17,000 feet 

11 — 1 ................. 30, 000 feet 



caving 

caving 

caving 

caving 

caving 

caving 

caving 

caviug 

caving 

caving 

caving 

caviug 

caving 

caving 



very last 
slowly, 
slowly, 
rapidly, 
slowly, 
slowly, 
rapidly of 
very slow, 
moderately, 
moderately, 
rapidly, 
rapidly, 
rapidly. 





f 




In addition to these, which are all confined to the main bank, there 
would be engineering reasons for the protection of islands at various 
points iu direct connection with improvements of the channel, amount¬ 
ing in the aggregate to 80,000 feet, to which may be added tbe work of 
defining the eastern limit of the river in front of Saint Louis, and ex- 

' ‘ “ ' length of 550,000 

foot. Taking the 
Of this aggregate, 
probably be necessary 
necessary protections, 
1,000, which is 
given in the 
ngineers, 1875, 


tendiu 
feet 



Carroll’s 
cost of which 
there i 




87,150 




which, at 81 
near the 





route 


above, would cost 
estimate of $4, 
Report of Chief 







Ho surveys were made except such as were required for the final 
location of new works at Cahokia Chute and near Cairo, and a partial 
resurvey at Horsetail Bar, iu connection with the work at that locality. 

EQUIPMENT. 

No additions have been made to equipment during the year. Two of 
the barges first purchased having become worthless for further service 
were sunk to form part of foundations; the remainder of property is on 
hand and most of it is in good condition for further service; but three 
more of the old barges will have to go out of service the coming year, 
being too old for repairs. As this will reduce the number of services 

33 E 
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barges below tbe requirements of the work, it is hoped that appropria¬ 
tions will allow the purchase or construction of four new barges, at an 
estimated cost of $13,000, the ensuing year. 

The prosecution of the works the last season by purchase of material 
in open market and by hired labor has been very satisfactory, material 
having cost fully one-fifth less than it was ever obtained for by contract, 
and in quantities so large as to materially reduce the cost of transporta¬ 
tion. The competition in open market is very sharp, and successful 
competitors are much more closely bound by the consideration that 
others w ould gladly take their place, than by a nominal bond which all 
experience shows will not be enforced; besides, payments monthly in 
full make it easier to carry on the furnishing of material than if a per¬ 
centage is retained, an advantage which enables material to be procured 

* m n «■ 


In obedience 
Engineers, dat< 




iitti 


















ti8tics of the commerce of this portion of the Mississippi Eiver. In 
addition to the general movements in the direction of the river, informa¬ 
tion was also obtained concerning the movements of freight across tke 
Mississippi by ferry and transfer of cars by water in order to show the 
importance of theharborfacilities at Saint Louis in relation to the business 
of the railroads, a relation which has heretofore received little attention, 
although, as will be seen by reference to the statistics, this transfer 
business is In proportion to the river freightage proper as eight to ten 
nearly. The labor of obtaining and compiling the statistics, which has 
been very considerable, was done by my chief clerk, S. S. Hutchins, 
whose report is appendedjbereto, and to which I respectfully refer. 


The work is located in the collection-district of New Orleans. 

The amount of revenue collected at the port of Saint Louis for the fiscal year 
June 30, 1877, was 81,422,642.93. 

Construction account. 




Pmm Inlaid Dim . „... 


S.3 


w 3 . 
■*» O W 
B--C 

3 £ 2 
£ £ 


$18, 210 


• m • • ® 


m m m m 


Sawyer Bend protection ....... 

Closing Cahokia Chute.... 

Horsetail Bar,dike 1 ... 

Horsetail Bar, dike 2.. 

Horsetail Bar, dike 3 .......... 

Horsetail Bar, dike 4 .......... 

Horsetail Bar, dike 5 .......... 

Fort. Chartres Dam. 

Turkey Island Dam.... 

Liberty Island Dam. 

Liberty Island protection. 

Devil’s Island, uik© 1.......... 

Devil's Island, dam 1.......... 

Devil's Island, dam 2.......... 

Cairo protection .............. 


47, 506 
3* 646 

20, 399 
36, 612 

21, 490 
5, 053 

16, 647 
50, 416 
43,084 
9, 479 


81 

17 
05 
86 
46 
91 
68 
89 
06 

18 


e 

c t- 

8*38 

b£p 

5.2 1 “s 

c = bfi 

£'2.5 




6,347 
23,558 
2,641 
6,680 


81 

94 

56 


2, 973 39 


16, 469 29 
8,051 49 
3,184 90 
5, 766 84 
18,679 38 


SI- 

a 



$23, 

32, 
91, 

36, 

2n, 

40, 
21 , 
71, 

41, 
27, 
36, 
24, 

5, 

33, 
58, 
46, 
15, 
18, 


736 37 
064 85 
940 67 
341 85 
958 61 
549 53 
911 58 
065 62 
290 11 
079 61 
812 86 
463 85 
053 91 
116 97 
468 38 
268 96 
246 02 
679 38 


J 


b2 

C jp 

fee. 

.. s 


§2 


„ 474 36 
,935 15 
, *70 95 
,658 15 
, 641 39 


9, 750 00 
8,101 61 


8,140 71 
| 30,026 14 


$41,210 73 
40,000 00 
142,211 » 
40,000 00 
104,600 00 


19, 606 41 j 221,502 c6 


46,562 » 
35S„ 565 46 

s, m 01 

43,257 68 
150,000 00 


153, 820 62 172,500 00 


Totals...... 507,638 64, 139,210 49 1 647,049 13 392,425 49 1 1,039,465 12 


Note.—T he changes made in first column from amounts shown in report for previous year consist 
of unimportant errors then mule, and are due to that statement being hastily prepared in dvaoce ef 
the records being fully written up. 
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Property and material account . 


Class of property. 

Balance 
July 1,1876. 

Dr. 

' 

Cr. 

! Balance 
July 1,1877. 

»««* mi • *»»»«* i® * mm i®»««»«»«' • ®i #«>««'#»* mi it'»»* 

Instruments and survey material 

Five pile-drivers..... 

Sixteen barges and one quarter-boat................. 

Two tow-boats, one small tug and expenses .. 

Small boats..... 

General expenses of property. 

Material and quarry privileges. . 

Qoartera for workmeii, shops, &o» 

I 1 €# ibllljLllII » 'l*» « « '« **«»*»«»« » * » 111 • iMlMli! » « » » 111 «•••••• •*»•••«•• 

0500 55 
850 00 
10,071 39 
40, 339 46 
56, 402 84 
166 82 
13, 495 49 
1,961 70 
1, 915 00 
2,177 79 

S3 00 
398 12 
3,129 36 
21,729 55 
104 17 
4,555 59 
110,671 27 
2,516 10 
2,161 91 

|I20 00 

3 00 
259 00 
13, 499 22 
30, 870 02 
175 00 

109,824 99 

3 *759 00 

|380 55 
850 00 
10,210 51 
29, §69 60 
47, 262 37 
95 99 
18, 051 08 
2,807 98 

3 580 70 

127, 881 01 

145,269 07 

158, 947 51 

114,202 60 




aminations at various 
t^^ L nJj’ If 1876 

To appropriations for improvement 
of the Mississippi River between 
the Illinois and Ohio Rivers prior 

to July 1, 1876 ... 

To appropriation for improvement 
of channel of Mississippi River 
opposite Saint Lonis, (closing Ca- 
hokia Chute,) approved August 

14, 1876................. 

To appropriation for improvement 
of Mississippi River between Illi¬ 
nois and Ohio Riven, approved 

August 1.4, 1876.... 

To unpaid percentage on annulled 
contracts ......................... 

To liability for labor, (non-payment 

account) ... -.-• 

To liability for materia!..... 

To liability for office supplies.1. 

i 

<m «i « « m «» ♦ » m • » » m m m « m « « • »«» *» » » » 

BUU.U (U Mm w — 


725,000 00 


30,600 00 


200,000 0 ® 

900 17 

4,781 85 
112 67 
9 00 


412 47 



• mu * i® 


« m m 


• Mi' « « m » « « 


By expenses of o 
By general engineering 
By surveys ..... 

By constructions 
By balance on acconnt of property.. 
By cash on band and in Treasury.. 


* Ml • 


m • Mi' * 


Total 


639, 

25, 

75, 

647, 

114, 

106, 


353 64 
871 38 
531 58 
049 13 
202 60 
404 14 


• Ml Ml 


* • Ml • » 


1, 008, 412 47 


Money statement . 

in 




» » ■« 


• m m m m 


$15,724 
229,600 



m m « • ••••«»• i*i 

• • * *••••••■> 


138,920 
5,803 







m m m m m 


m m m m 


m m m 


July 1, 1877, amount available 
Amount (estimated) required for completion of exlstin 
Amount that can be profitably expended in fiscal year e 



COMMERCIAL STATISTICS. 


United States Engineer Office, 

Saint Louis, MoJuly 24, 1877. 

General: To comply with instructions from the Chief of Engineers, requiring a 
statement of statistics of commerce of the Mississippi River between the months of 
the Illinois and Ohio Rivers, yon issued, April 2,1877, a circular requesting information 
upon the subject. This circular was forwarded to persons engaged in business at all 
points along the river within those limits except Saint Louis, and requested each to fill 
np and.return a blank form sent with it, showing their receipts and shipments by river 
of all articles in alphabetical order, with estimated value of each, during the year 1876. 
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The until her of circulars distributed and responses received appears as follows 


Local i tv. 


!| 

* © 


® m m m 


Grafton,111 .. 

Portage ilea Sioux, 111 
Alton, 111. 

Harriaonville, 111-- 

Prairie dn Rocher, III 
Saint Genevieve. Mo . 


* f Ci,%f 


••••••••• 


• m • m 


«»»»»« mm 


Kush Power, I 


• <•••• u m mm m • • # « 


* * • • 




****** ■ m m m mm 


*••»••• mm 


m m m m m 


m m m a m m » m 


m mm rnmmmmmm 


• m m • m m • 


« • • ■ • •••••• 


• • m • m • • • 


• * • • a m * m m m m m 


• • • • • m m. m »«.««# 


• • m m 


• m <m m • 


• m> m m m mmmmmmmmmm m • m m m m m 


• •> * » <■> 




»•*«#* 


m m m m 


• * « a • 




• » • • • 






• a « * » 


m m m m m 


m m m m 


m m m m • • 


• • • • • • 






» « « i • 


• • • • * i 


At # ® • 


■ •■DU 




• • * m » m 


m m m m m m 


m m « • • 


• » • « « 


• • «• • 


«*•«!» 


m m m m 


• • * » » 


«» * a m «i» 


m • « • m 


« * m m 


• m « m m » • • ••«••• 


• • <» » m • m • « m m * m « » 


• « m m 


232 


From the information thus received, and from that contained iu the published report 
of Mr. George H. Morgan, secretary of the Merchants’ Exchange of Saint Louis, with ad- 
tioual data obtained from him anti other sources, the accompanying statement has been 
compiled, and is submitted with the following explanatory remarks: 

This statement shows approximately for all points between the Illinois and Ohio 
Rivers. 


• * « m «•# » « «# m »» • » • m no# m 


• • <oo# 


, 222,631 

874,099 



,060,716 -W 
,761,262 e4 


Total, tons........................................ 2,096,730 98,761,279 24 

'The al>ove total, however, is evidently less than the true ai.non.nt, since of the232 
persons crflled upon 99 failed to respond, though full returns are included of Saint Louis, 
Grand Tower, Cape Girardeau, and Cairo, which cover over 95 per cent, of the whole. 

It may be stated, too, that the destination of shipments from the several points is 
unknown; hence, iu summing up the receipts, some items are necessarily repeated; 
yet as Saint Louis, which represents the greater tonnage and value, is doubtless the des¬ 
tination of nearly all these items, the result would not be disturbed to any appreciable 
extent. 

Some replies to the circular contained no weights, but gave quantities of certain 
items in the most convenient unit with value, while others specified quantities or 
weights, and omitted value. The difficulty in determining deficient weight and valae 
in some of these cases was overcome by assuming the unit of weight or value supplied by 
other returns, and applying the same to like items where not given. The report of the 
secretary of the Merchants’ Exchange of Saint Louis and the files of the Saint Louis 
Market Reporter aided also very materially in fixing average prices and weights per 
unit of many of the leading articles. 

Special requests were made for information showing the tonnage and value of the 
ferry and harbor business of Sain t Louis, of which full returns were furnished, but a por¬ 
tion of them were deficient in detail, presenting the information in a manner too gen¬ 
eral to admit of its use without aid from other sources. That given, however, with the 
weights and values per unit of many articles of merchandise transported, already 
ascertained, furnished the data from which the inclosed estimated statement was 
prepared. 

The aggregate of this statement shows 1,627,083 tons, with a value of $79,695,928, 
which, added to the reef ipts and shipments for all points on the Mississippi River be¬ 
tween the Illinois and Ohio Rivers, as shown above, gives a grand total of 3,723,813 
tone, with a value of $176,457,907.24. 

Of course, as has been demonstrated, absolute accuracy is not claimed for this result; 
but, considering the character of the information, and the method of putting the same 
in shape, it is hoped it will aid in conveying an approximation to the extent and value 
of the tonnage of the river within the limits stated. 

Very respectfully, your obedient servant, 

S. S. Hutchixs. 

Gen. J. II. SiMrsox, 

Colonel of Engineers, F. S. A . 
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Statement showing approximately the extent and value of commerce of the Mississippi Mirer 
between the mouths of the Illinois and Ohio rivei’sfor the year ending December 31, 1876. 

is 


Locality. 


Grafton, Ill...... 

Portage des Sionx, Ill. 

.Alton, Ill. 

Saint Louis, Mo....... 

Harrisonville, 111. 

I*rairie du Rocher, III. 
Saint Genevieve, Mo.. 
Saint Mary’s, Mo.. ... 




Up 

m m m m 


• • • •••••• ••••#••#•• 

* 

m * mm mm •••••• #•••§* 

® «••■•••« 
,» * <(» » «» me * ® * mu ® * « » « 

*•••••« mmmmtmrnmmmmmm 
* •» am • • *••••••»•••■•• 

m <m m m <m • ••«►•••• • m m m m m 

•♦•«••••*• 


m m m 


» • » • • ■» • * # m » m 


m • m • • 




Grand 
Cape 


• # m 


.Rush Tower. I 


m m m m m m • • • • 


«>§••»■*« 




• •••• * at * 


• • * »««■•» 1*01 



• • * » • # « » • m «» » « • m m » m » » «» * * at 


Receipts. j Shipments. 


Tons. 

Estimated value. 

Tons. 

Estimated value. 

3,038 

*157,159 00 

9 i 

* 

39, 445 

*226, 825 CO 

43, 700 

1,104, 687 26 

13,409 

m 9 tito SB m m m m m m mm m m m m m w 

943, 287 94 

1,143, 806 

34, 478, 175 17 

607, 769 

55, 745, 837 55 

655 

40,884 15 

5, 684 

95, 439 45 

535 

7,091 00 

2, 431 

141,551 00 

3, 934 

228, 653 47 

46, 570 

541,224 52 

3,109 

8,918 00 

3,994 

A n .m A j§ «n A § m tffe flffB & 

199, 505 00 

"» W 'BP 'Bp w W w» ww w va 'v 

5, 8-28 

in, 043 30 

5, 544 

275, 012 70 

360 

16, 525 00 

1 # 229 ! 

65, 392 50 

296 

153,516 75 

3 , 928 

225, 622 00 

1,047 

356, 240 84 

41,508 

339,109 85 

2,003 

395, 331 46 

16, 138 

1,015,408 41 

111 

36,135 00 

838 

jstiJ, 469 CM) 

4,124 

116,500 00 

• « m w • • • « • • • • 1 

• m » • « m .w m m • m » « * « « • V 

10, 085 

777,856 00 

85,653 

918, 577 92 

1,23*631 

38,000, 716 10 

871,099 

. k .— 


i 



returns received. 


■» 


Statement showing approximately the extent and value of ferry and harbor transportation 

Saint Louis , Mo ., during the year ending December 31, 1876. 


* i 

Tons. 

Estimated value. 

General merchandise transported by ferries both ways across the Mis¬ 
sissippi River at Saint Louis. .. ..... 

1, 437, 470 
148, 188 
41,425 

HD dii> uiiu mu uiu ulUi <ii. m min. iiii mu inti 

$79,255, 596 40 
371,263 04 
38, 626 31 
30, 442 25 

Coal moved in harbor of Saint Louis.. ......... 

Ston© moved in harbor of Saint Louis.... ...... 

Towing in harbor of Saint Louis... . 

J1L ClfjlJl • » «' » m » » m « • m » m m » • m • « >p m * «t • • • • * «» m m • » • « • « « • * « » » » m • m m • • * » • m * » « » • «• * 


1, 827,083 | 79, 695, 928 00 




wagon 



buggies 
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\ ery respectfully, 



Brig. Gen. A. A. Humphreys 

Chief of Engineers , U, 





Edwd. Maguire, 


IMPROVEMENT OF MISSOURI RIVER ABOVE THE MOUTH OF THE YEL 

LOWSTONE. 


A letter from the office of the Chief of Engineers dated March 21, 
1877, informed me that, in addition to my other duties, I was placed in 
charge of the work of improving the Missouri River above the mouth of 
the Yellowstone. 

Upon investigation 1 found that there were three reports upon this 



: One by Maj. Charles R. 
the Chief of Engineers, 1875;) 
Engineers, (Report of the Chief 
Thomas P. 




uter, Corps 
by Capt. 
Engineers 
War 





Report 
Corps 
and one by 1 
in ] 

general term 
impossible 




t 








surveys have ever been made 
them to do otherwise. Still they are definite 
work should be commenced in the upper portion of the river within the 
first 300 miles from Fort Benton, where the obstructions to navigation 
consist of a series of rapids difficult of passage in consequence of the 
slight depth at low-water stage and the rapidity of the current. Of 
these rapids Dauphin’s, Cow Island, and Two-Calf Island are mentioned 
in the reports as demanding the first attention, and the opinions of 
steam boatmen, as expressed to me, coincide with that conclusion. Of 
these three, Dauphin’s Rapids present the greatest difficulties. 

In view of the above a party, consisting of one assistant engineer, one 
recorder, one overseer, and twenty-three men, was organized in this city 
and started for Dauphin’s Rapids on the 11th instant. 

The remoteness of the scene of operations from all depots of supplies 
and the uncertainty of the time of arrival and departure of the steam¬ 
boats necessitated the purchase at once of material of such a nature and 
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in such quantities as to supply all needs in any contingency which may 
arise. 

An escort of one company of the Seventh Infantry was requested, and 
it was ordered to meet the working party at Dauphin’s Rapids not later 
than the 2oth instant. In addition I obtained, upon requisition on the 
chief ordnance officer of the Department of Dakota, 24 rifles aud 3,000 
rounds of ammunition for use by the party in an emergency. 

Permission was obtained for the purchase of the rations from the sul- 
sisteuce depot at Fort Buford, aud the rations will be drawn for sixty 
at a time. 

Water-gauges will be established and a detailed survey of the imne: 
locality of the work will be made directly after the arrival of the 

will also be established at Carroll and Fort Buford if 






feet, \f practicable, and of a depth of 4 feet at low-water stage. This 
will necessitate the removal of reefs, bars, and bowlders by “grabbiug” 
or blasting, and the construction of wing-dams of brush or stone so dis¬ 
posed as to obtain a sufficient amount of water and diminish the veloc- 
of the current, If found to be necessary. For the work there will 
be used one scow rigged with a derrick and “stone-grab,” one dwelling- 
boat, one working-boat, and one yawl, or “batteao,” as it is termed 
the lumbermen in this section of the country. 

The party will move the escort and itself from point to point by means 
of these boats. It is expected that at least tine work on the three 
mentioned above will be completed during the coming season. 

At the close of operations the material will be stored at Carroll, i 
order to be at hand, and to save the expense and trouble of transpor¬ 
tation in case there should be an appropriation to eoutinue the work 
another year. 

I would 
18 




'J UVVUUkW J Clio UVU1/VU W w • V| At AKJ A.W II VtflJ ettled opinion 

stretch in which the rapids occur should receive the first atten¬ 
tion, and there will be a sufficient amount of work in that sectiouto 
occupy a party for another season. * 

•a 

Morey statement . 

Amount appropriated by act approved August 14, 1876...... .... $20,000 

July 1, 1877, amount expended during fiscal year .............. $4,589 33 

July 1, 1877, outstanding liabilities ........ 951 04 

- 5,540 37 

July 1, 1677, amount available........ 14,459 63 

Amount that can be profitably expended in fiscal year ending June 30,1879 30,000 00 
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SUPPLEMENTARY REPORT 1 , 


Cow Island, Mont., September 18, 1877. 

General: 1 have visited the party at work at Dauphin’s Rapids, and 
have found that the work is not only more difficult, but far more ex¬ 
tensive than was to be expected. The bed of the strea.ni -is almost 
literally paved with bowlders for a distance of at least half a mile. 1 
was led to believe, from Roberts’s report, that there were but few bowl¬ 
ders scattered here and there through the channel. 

I have also learned that there are other points above Dauphin’s 
which must be improved before the river will be navigable in low-water. 
There are seventeen places above Dauphin’s which should be attended to. 

In view of this, I would request permission to change the recommen- 

of $30,000 



I have been unable to send this letter earlier, on account 
of any means by which to do so. 

Very respectfully, your obedient servant, 

Edwd 

Brig. Gen. A. A. Humphreys, 

Chief of Engineers, U , 
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ANNUAL 11EPORT OP COLONEL J. N. MACOMB, CORPS OF 
ENGINEERS, FOR THE FISCAL YEAR ENDING JUNE 30, 
1877. 




submitting these reports the importance of the channels of com¬ 
munication afforded by the upper Mississippi and Illinois rivers is 
clearly shown by the information given under the head of u statistics of 
commerce and navigation,” in the report of Assistant C. W. Durham, 
upper Mississippi River, and under the head of “ statistical and com¬ 
mercial information,” in the report of Assistant R. A. Brown, Illinois 
River. And as the works for improving the navigation, which are in 
progress or are contemplated on different points on the Upper Missis¬ 
sippi River, are all to be regarded as having for their chief object the 
perfecting of the through navigation, the commercial exhibits above re¬ 
ferred to are deemed sufficient to justify the outlay for all the separate 
works, which indeed may be regarded as but parts of the general scheme 
of improving the upper Mississippi River. 

I remain, very respectfully, your mosi 

J 

Colonel of Engineers , U. 8. A . 

Brig. Gen. A. A. Humphreys, 

Chief of Engineers , U. 8. 










RIVER, 


The Montana, United States snag and dredge boat, has been em¬ 
ployed in removing snags, leaning trees, and building low dams for the 
permanent improvement of the Mississippi River. The allotment of the 
season of 1876 of $10,000 was not sufficient to keep her running all sum¬ 
mer, but much useful work was done in the collection of commercial 
statistics, of which tables were compiled by Assistant Engineer C. W. 
Durham, and give a very full statement of the commerce of the Missis¬ 
sippi River. 

The resignation of Capt. John B, Davis, formerly captain of the Mon¬ 
tana , made a vacancy to which Mr, C. W, Durham was appointed. The 
experience of Mr. C. W. Durham in the surveys of the upper Missis¬ 
sippi River, and his good management and executive ability, make him 
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a peculiarly fit person for this position. The pilot of the Montana , Mr, 
David Tipton, is considered one of the best river experts on the upper 
Mississippi. 

Juue 1, United States Civil Engineer M. Meigs was ordered to report 
to me for duty in connection with the improvement of the upper Missis¬ 
sippi, and was given general supervision of the works mentioned below; 

Improvement of the upper Mississippi River; improvement ot the harbor of Fort 
Madison, Iowa; improvement of Rush Chute, and the harbor of Burlington, Iowa; 
removal of a bar in the Mississippi River opposite Dubuque, Iowa. 

31 r. Durham’s report up to June 8, 1877, and Mr. Meigs’s report there¬ 
after, erive in detail the work performed by the Montana for the fiscal 
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30,000 00 
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Amount that can be profitably expended in fiscal year end ing Jnne 30,1879. 91,500 00 

The improvements at Keokuk and at Mock Island are now near 
completion, and the encouragement of steamboat navigation seems to 

demand that some system of improvement shall be applied to the ob¬ 
structions by shoals and sand-bars, which will hereafter be the control¬ 
ling features of navigation. Mr. Meigs and Mr. Durham, in their reports 
onnotwiAri lwiismr nri™ these improvemeuts, and the following 


appended below, give reasons 


For 


» • 






IMPROVEMENT OF THE HARBOR OF FORT MADISON, IOWA. 

f # 

The contract for furnishing stone for this work has been let, and the 
work will be begun immediately. Mr. M. Meigs, whose*report is here¬ 
with submitted, estimates that— 

The completion of the work will need the balance of the original estimate. $30,186 87 
Appropriated August 14,1876.................... ....._.............. 10,000 00 

Balance .... 20,186 67 

all of which can be ^advantageously applied in the fiscal year ending 
Juue 30,1879. 
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Money statement . 


Amonnt appropriated by act approved August 14, 1876 
July 1,1877, amount expended during fiscal year. ;... 
July 1,1877, outstanding liabilities.............-.... 
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$ 10,000 00 

363 411 


July 1, 1877, amount available. 
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9,636 57 


Amount (estimated) required for completion of existing project. . *20,186 87 

Amount that can be profitably expended in fiscal year euding June 30,1879. ‘20,186 87 
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THE HARBOR 
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The original project for this work has been changed, in 
altered local circumstances and the insufficiency of the 
appropriation, as set forth by U. S. Civil Engineer M. Meigs, in his 
report herewith presented. 

It is proposed to remove the bar by dredging, to afford immediate re¬ 
lief, and to build a training-wall opposite to the mouth of 2sew Barney 
Cut, to direct the water of the river parallel with the shore and prevent 
the formation of the bar in the future. The estimate for this last work is ; 


ESTIMATE. 


20,000 cubic yards loose rock, at f 1 per cubic yard. $20,000 00 

Brush-work foundation.,.-.... 3,000 00 

Engineering, contingencies, &c ......................................... 2,300 00 


Total....i.......... 25,300 00 
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Money statement . 

Amount appropriated by act approved August 14, 1876...*... $15, 000 00 

July 1, 1377, amount expended during fiscal year .. 583 It? 

July 1, 1877, amount available ....... 14,416 82 

Amount (estimated) required for completion of existing project__.... 25, 300 00 

Amount that can be profitably expended in fiscal year ending June 30,1879. 25, 300 00 


HEPOUT OF 


W. DURHAM, ASSISTANT ENGINEER. 




United States Engineer Office 

Bock Island , III «/*»<*- 8, 

my report on the Improvement < 
to June 8, 1877. 



the 


On September 12,1876,1 received instructions from you to get the Montana ready 
for service, and continue operations for the improvement of the navigation of the 
upper Mississippi River. 

A few days were consumed in making the necessary repairs, purchasing cordage and 
provisions, and shipping the crew ; and, on September 23, the Montana got under way 
and proceeded up river, arriving at La Crosse on the eveniug of the 28th. On the way 
up we removed snags, leaning trees, and other obstructions at or near the following 
localities: Dark Slough, Maquoketa Slough, Hurricane Island, Cass villa Slough, Glen 
Haven, Crooked Slough, and Brownsville. 

On morning of September 29 we rigged up the shears and proceeded to a point 
about one-half mile below La Crosse, for the purpose of removing from the channel a 
large sunken barge. After 18 hours hard labor we succeeded in detaching it from its 


be 1 ? of sand, and towed it Into shoal water outside of the channel. 


Oo October 1 and 2 the crew of the Montana were employed in making an examina 
tion of the river in the vicinity of the new bridge of the Milwaukee anil Saint Paul 
Railroad Company, near La Crosse, VVis., in the course of which work some 1,500 sound¬ 
ings were made. 

On October 3 the Montana proceeded up river, arriving at Saint Paul on the evening 
of the 7th. Between La Crosse anti Saint Paul large numbers of snags, leaning trees, 
Arc., were removed at or near the following named localities: Dakota, Queen’s Bluff, 
Winona, Argo Island, Wild’s Landing, Fountain City, Rolling-stone Slough, Chimney 
Rock, Mount Vernon, Minneiska, Davis’s Bend, West Newton Chnie, Pine Island, Beef 
Slough, Crats’s Island, Wabasha, Reed’s Landing, and Diamond Bluff. 

Left Saint Paul on morning of October 9, and ran down to Nininger Slough Bar, 
having made, on the way, an examination of the bar at Pig’s-Eye Island, with a view 
to ascertaining the effect of the darn built in 1674 for the improvement of the bar. 
About five hundred soundings were taken. Some overhanging trees were also removed 
at Red Rock and Pino Bend. On the morning of October 10 began the construction of 
dam No. 2, across the mouth of a slough at Nininger Slough Bar which slough diverted 
a considerable body of water from the channel. 

Dam No. 1 was built in 1875, about i mile farther up the river, across another slough. 




the 








“Montana,”and put 
dam was completed 



3 site of 
amount 


Ou moruing of lfifch left Hastings and proceeded down* the river, arriving at La 
Crosse about noon of the 18th. Snags Were extracted and other work dope between 
Hastings and La Crosse at or near the following points, viz, Half-moon Bend, WaoeWt*, 
Read’s Landing, Crats’s Island, Beef Slough, Davis’s Bend, Homer, Trempeleau, and 
Queen’s Bluff. During the afternoon of the 18th made an examination of toe various 
chutes below the now La Crosse bridge, in order to ascertain the changes in the volume 
of water passing through them, caused by the construction of the ndw bridge and the 
dam at the head of Minnesota Island; proceeded down river, arriving at Rock bland 
ou the evening of October 21. Ou the way down worked iu Coou Slough, and near 
De Soto, Cassville, aud Bellevue. Left Rock Island on morning of the 23d, and pro¬ 
ceeded down river to head of Des Moines Rapids, and thence returning; arrived again 
at Rock Island about noon of the 28th. On the way up snags and leaning trees were 
removed at the following places, viz, in Rush Chute, at Devil’s Island, Dallas Chute, 
mouth of Shokoken Slougu, Saeurwein’s Landing, Kain tack’s, near Oquawka, John¬ 
son’s Island, Keithsburg Chute, Denison’s Landing, Bay Island, and in Muscatine 
Chute. 

From October 28 to 31 a portion of the crew were employed id putting the boat u* 
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readiness for winter, by unshipping the spars, housing the cordage, tackle, &c.„ paint¬ 
ing the smoke-stacks, and caring for the machinery, so that no detriment or damage 
might ensue while the bout should be out of commission. 

During the winter the Montana, was hauled out on the ways at the Rock Island boat¬ 
yard. and her hull was repaired below the water-line. 


Summary of operations of United States steamer Montana , season of 1876. 


Miles run. 
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6 weeks. 



Also, two barges pnlled off shore and set afloat, and on© large Sunken barge 
ont of the channel. The river being at a fair boating stage, during the time in 
the Montana was in commission, it was not found {necessary to use the scrap 
therefore the greater portion of the time was devoted to clearing the channel of snags 
and removing overhanging trees. The following table gives a summary of operations 
from 1868, the year in which the'work was initiated, up to and including the season of 
1876: 


Improving TJppzr Mississippi 


Summary of j operations from' 1868 to 1876, inclusive, 


Season of 1868, 
and Ciflfrey. 

Seaton of le69, Montana 
and Caffrey. 


Montana 

and Caffrey. 
moon of 1871, Montana 
and Caffrey. 

Season of 1873, Montana 
and Caffrey. 

Season of 1873, Montana 


Season of 1874, Montana 


of 1875, Montaua. 
1876, Montana. 
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:emarks. 


Water very high and boats employed 
but little. A small amount of 
dredging was done. 

No detailed report. 


four months 
wing-dams. 
Last season of the 






S .aye, r< 

Stone, and Betsy Slough. 

Three wrecks removed, Pig’s Eye 
Dam bnilt. 

Built dam No. 1 at Nininger Slough. 
BnIUit dam No. 1 at Nininger Slough. 
Removed sunken barge at La 
Crosse. Made several surveys. 
Season six weeks. 


From 1868 to 1872, inclusive, two boats were employed, the Montana and the Caffrey ; 
tbe former’s field of operations extending from the mouth of the Illinois River to Lalce 
Pepin, and that of the latter from Lake Pepin to Saint Paul. In 1872, the appropria¬ 
tion being small, the Caffrey wan not put in commission, and was soon afterward sold. 
Since that time the Montana has worked over-the whole ground above mentioned. 
From 1868 to 1872, inclusive, large numbers of snags, the accumulations of many years, 
were removed from the channel, and overhanging trees, threatening to fall into the 
river, were pnlled back on shore or cut clown. Since that time the number of snags 
found in the channel has "been very small, owing to the policy of prevention adopted 
in clearing th© shores of overhanging trees and those near the trank liable to cave into 
the river. The Montana , in 1876, extracted every snag between Saint Paul and the 
h iMidi of Dcs Moines Rapids, and the number was only thirty-seven. The river being 
at » good boating stage during the season, the scraper was not employed, and a great 







528 


BEPOET OF THE CHIEF OF ENGINEERS. 


ileal of attention was paid to the shores in the heeds and on the channel side of the 
river, not only the large trees being removed to a distance of 5 feet from the edge of 
the bank, but also the smaller ones, which often cause much trouble by sweeping off 
the deck-loads of barges, the chauuel being very close inshore at many places. 

A considerable amount of this kind of work will be required each season to keep 
the river free from snags. 

PERMANENT IMPROVEMENTS. 

The Montana , in the time that she could be spared from her other duties, has with her 
small crew permanently improved two of the worst bars on the river, aud a third has 
been eradicated by the Milwaukee aud Saint Paul Railroad Company under your direc¬ 
tions, as stated below. 

1. Pig y 8 Eye Bar .—This bar, caused by a diversion of the river into two channels by 
Pig’s Eye Island, has been the terror of navigators since the river was first run by 
steamboats. But a few miles below, and in sight of Saint Paul, it was the cause of 
great loss and vexation to steamboatmen, who, when so near the end of their trip, 
were obliged to unload and transfer their cargoes to small boats and barges. Several 

ss until the present exist- 





liWf 




dredged through the bar, but the effect was only temporary, it being filled up again at 
the first rise in the river. 

Iu October, 1874, a dam of loose rock was built from the head of the island over to 
the eastern shore, with its crest about 4 feet above low-water mark. The shore at 
either end of the dam was protected by riprap, as also the bank on the western shore, 
where the diverted and accelerated current impinged. A survey of the locality was 

again made in 1876, nearly two years after the building of the dam, the results of 
winch are shown in sketch No. 2. A comparison of the two drawings will euable one 
to see clearly the changes caused by the building of the dam. A permanent channel has 
been cut through the bar with sufficient depth for the largest boats at the lowest stages. 
It may be stated that 3 feet at low water, as on the map, means 3 feet at low water of 
1864, which is by far the lowest ever known, so that at ordinary low water there will 
be a wide channel of from 4 to 4| feet in depth. There is at present much more water 
on Pig’s Eye Bar than on many of the bars below, aud if a boat can get up to Pig’s 
Eye it can get over it to Saint Paul without difficulty. At extreme low water of 1876 
there was a 5-foot channel over the bar, but large boats could not avail themselves of 
it, because they were stopped by bars miles below. The channel is also much straight¬ 
ened. This work is the most satisfactory to steamboatmen of any that has been 
accomplished on the upper river. 

2. Xininger Slough Bar .—This bar, some 5 miles above Hastings, Minn., was, next to 
Pig’s Eye, the worst bar on the river. Sketch No. 3 shows the situation in 1874. An 
island divides the river into two parts, aud a portion of the north-channel water went 
down Nininger Slough. There was a very bad bar at the head of the island. Boats 
were often obliged to take the north chute, and, making an abrupt turn around the 
foot of the island, come hack into the river through a very narrow passage, or rice 
versa . This route, in dark nights or windy weather, was very difficult and dangerous, 
and at all times troublesome. In 1875, (see sketch No. 4,) a loose stone dam (No. 1) 
was thrown across the chute from the head of the island to the northern shore; in 
1876, it was found that the current in the passage at the foot of the island had become 
reversed, and was drawing considerable water from the channel into Nininger Slongh; 
it was also gradually becomiug wider. Accordingly, a dam (No. 2) was built across the 
outer end of the passage, and at present the entire body of water, at low stages, takes 
the main river. Sketch No. 4, from a survey made in 1876, shows the situation subse¬ 
quent to the construction of the dams. The improved channel, of 3} feet at low water 
of 1864, will afford from to 5 feet at ordinary low summer water, ample for all par- 
poses of navigation. 

3. Minnesota Island Bar .—Sketch No. 5 gives the results of a survey in 1875, prior to 
the building of the dam. At this locality, some 5 miles above La Crosse, the river is 
divided into two channels by various islands; of these, the eastern chauuel is called 
La Crosse Chuto. 

In former years sometimes on© channel, and sometimes the other, was the main 
steamboat channel. 

Sketch No. 5 shows deep water in La Crosse Chute; the difficulty, however, in this 
chute was caused by bars in the upper and lower ends, not shown in the sketch. 
There was also a very bad bar in the main river, at the head of Minnesota Island, and 
this bar was the chief obstruction to this channel. The Milwaukee aud Saint Paul 
Railroad Company obtained authority from Congress to bridge the river at a point 
near the foot of Minnesota Island, They wished, however, to construct but one draw 
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for the passage of boats, and were permitted to do this on erudition of their closing 
up La Crosse Chute in snch a manner as to remove the bar at head of Minnesota Island „ 
and on fulfilling oilier conditions which it is not necessary to state here. Accordingly, 
under your directions, in the winter of 1875-76, they threw a dam of piles, brush, and 
rock (see sketch No. 6) across La Crosse Chute, from the head of Minnesota Island to 
the eastern shore. They weir© also obliged to protect the western shore of Minnesota 
Island by riprap, and close up a narrow passage through the island, 

A graphic illustration of the effects of the dam is given in sketch No. 6 from a sur¬ 
vey made in 1876. It will be seen that a wide channel has been cut through the bar, 
and La Crosse Chnte below the dam is rapidly tilling up. There is now a wide chan¬ 
nel in the main river of a minimum depth of 6 feet at ordinary low water. 

The sketches were marie by reductions from maps of accurate surveys, the sound¬ 
ings in great part located hy tiiangulatjon. 

I give below a list of bars above La Crosse, and the probable cost of permanent im¬ 


provement, from surveys and estimates of M. Meigs, assistant engineer, and myself, 
under your directions, in 1874 and 1875. Should future improvements be made on a 
considerable scale, this part of the river would require immediate attention, as the 
bars are the most numerous aud troublesome. 


Ne. 


•List of bars above La Crosse , Wisconsin 
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Often bad t rn ••••••■«•••••••«• ft a • ft 0B ft ft ft ft ft ft ft • tt ft 1 9 >~m m « m t, 

Very bad • • • • • • a«ft»ftftftft»ftftft •«■■•••••«••••••••• mmmmmrnmmmmmt 

Ijftd s ■ • « 1 • »**»'»• •••••• ®! 0 iii 0 ioiiia 0 «»'Oi 8 o»«i 0 B' 00 ,o»i»* m m m m m « 

Series of bad bars * ft • • • • • • • • ft ft ft ft ft ft ftftftftftft •••••• • •••••••a; 

Two chutes • •••••««•••■ ••••«•«••••• ■••••■• ■«••••«•••••••' 

Several chuteR 

Si»metime« bad .... •••••• •••••••••«•••••••••••••« 

^ 4 fldOfQ bftd •••••••••••••••« ftftftftftftftftft* ft ft ft ft ft ft ft ft ft ft ft ft ® m w » m ®r m 

....dm t ft ft ft ft ft ••••■• ftftftftftft ft ft ft ft ft ft ft ft ft ft ft ft ftftftftftftftftfta 

Legendary ....... 1 • ft • »•**•••••••••••• «! 1 B 00 »iBBi 0 »l*lSS 

.....do . » a «oi « » w * * « #j*®s0»®®#ssi*»si»i*iiB •••••• ftftftftftft ftftftftftft ft ftftft «•••«• I . • • 0* * • 

Several chutes ........ 5,402 30 

.do........ 

Sometlmee bad...........-.......................... 5,897 13 

Two chutes ....... 

Improved 187<J —.... 

Total cost of dams.. 124,09*2 75 

Add for shore.proteo; ions, engineering, contingencies, &o 15,907 25 


• • w • 




• ft ft ft ft ft ft ft ft ft 


• ••••••ft* 


• ft » ft 


m m m • • • • • • • • • 


it • • • • 


5,150.10 


12,706 06 
4,651 04 
3,845 50 


* 008 It BP It It ft *00 ft ft 
»«••••• ft ft ft ft 


Grand total 
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This ft'mnnnt will, in my opinion, cover the entire expense of the permanent improve- 
nient of The bars estimated for, and but little annual outlay would be needed to keep 
the dams in repair. 

APPROPRIATIONS. 


There have been appropriated for improving Upper Mississippi River, nnier the 
various beads of 4< Repair, preservation,” &c., “Snagboats and dredges,” &c. f and 
“ Improving Upper Mississippi River,” the following amounts: 


By act approved March 2, 1867 
By deficiency bill of 1868 ..... 
By act approved July 11, 1870. 
By act approved March 3,1871 
By act approved June 10, 1872 
By act approved March 3, 1873 
By act approved June 23, 1874 
Bv act approved March 3, 1875 




m m • • mm 

• m m m m «* 



m m m m m % m m m m m m m m m 


mmmmmm mmmmmm m m m 


• • m m m m m m •••••• • 


• • • mmmmmm mmmmmm 


m w m • • • • mmmmmm mm 


• • • m m m m m m m m «•••■> 


• • m m m m m m m mmmmmm 


% m m m m m m m m mmmmmm 


m m m m m m m m m m m m m • • • 


m m m mmmmmm m mmmmmm 


m m m am m • • • *> m mmmmmm 


mm mmmmmm •■*.«»• m m m m 

9 m m m m • m m m m m m m 9 mm 

mm mmmmmm m m m m m m m m 

• m m • • m m m m m m m m • • • 

mm mtmmmrnmmm mmmmmm 


106,000 00 
26,000 0ft 
36,000 00 
42,000 00 
42.000 00 
25,000 00 
25,000 00 
25,000 00 
30,000 00 



t e • • 0 m m m mmmmmm • m mm m m • • m 


• • • •••••• mmmmmm m m m m m m m m •• • • m m m m m m m • 







keep the sung-boats in commission with a 
Experience has shown, duriug the past three years, that dams of loose rock are service¬ 
able and permanent. In order to construct these properly, and at the least expense, 
a large fence should be employed that the work may be done rapidly, thereby saving 
in material, for when the work is slowly done as it progresses the scour increases, tod 
often at least twice as much rock is required as would be needed if the work were done 
with dispatch. If an appropriation o» from $50,000 to $75,000 could be obtained, in 
addition to the usnal allotment for the Montana, I fiimly believe that from 5 to 10of 
the worst bars could be improved in a single year. I would, accordingly, respectfully 
recommend for the fiscal year ending June 30, 1879, an appropriation of $75,0# for 
building dams at such points as may, in the judgment of the engineer in charge, be 
most expedient. This appropriation could he expended in the hire, of additional mea 
and purchase of flat-boats and tools, and the work might 1b© done with the aid of the 
Montana, or, if preferred, by contract. 

The Montana is now 13 years old, and it will require a heavy repair-acconut to keep 
her in » seaworthy condition after next season, and the expense will increase yearly. 
Her machinery is excellent, and could be used to good advantage in a new boat The 
boilers would be unsuitable to transfer to another hull, and, consequently, I would re¬ 
spectfully recommend new steel boilers for a new steamer. In my opiuion an iron 
hnll to receive the Montana’s machinery should be of about the following dimensions: 
Length on duck, 190 feet; beam,37 feet; hold, 5£ feel; full mold and transom stem. 
Such a hull, with the Montana’s machinery aud small cabin for the officers, should not 
exceed 24 inches dranght. 

The draught of the Montana is now 3 feet 3 inches, which is too 
work on the upper Mississippi during the low stages of the river. 

Montana , her heavy dranght, and the large 
needed animal or repairs, it would in my opinion be expedient to 
steamer to 








For permanent improvements by building dams at such localities as may, in 
the judgment of tbe engineer in charge, prove the most serious obstacles 
to navigation at tbe tune the work is initiated.......$75,000 00 

For new iron steamer to take the place of the Montana, viz : 

New iron hull, including iron deck, deck-frame, boiler-deck, 8tarn 

cfaions, and engine-timbers.. $55,000 00 

Three steel boilers, complete...... .................._...... 5, 000 00 

•Cabin, sheet-iron nvheel-houses, and other upper work.......... 5,000 00 

1 rail starring and setting up machinery, &c., in boat........... 1,500 00 

Total for iron boat......................._.............. 66,500 # 

For current expenses of steamer Montana and working party tor fiscal year 
ending June 30, 1879............ ....................................... 25,000 Oi 

Total.... 166,500 00 
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A permanent and thorough improvement is necessary to revive the freighting busi¬ 
ness of the upper river. Stenuiboats cannot successfully compete with the railroads 
along the bauks during the low-water season, unless measures are takeu to perma¬ 
nently remove obstructions to navigation, the vexatious delays and damage con¬ 
sequent upon which deter shippers and entail great expense upon steamboat-owners. 

Were the obstructions removed cheaper freights would result, and to the benefit of 
the States bordering upon and people interested in the navigation of the river. 


STATISTICS OF COMMERCE AND NAVIGATION. 

Lumba\ 

The most important business interest on the npper Mississippi River and its tribu¬ 
taries is the lumber-trade. The greater portion of the lumber comes from the pineries 
of Wisconsin, and is floated down into the Mississippi from the Saint Croix, Chippewa, 
Wisconsin, ami Black rivers. A large amount is also manufactured at Minneapolis 
and the mills above, coming from the Mississippi above the Falls of Saint Anthony. 
In former years, before the construction of so many bridges, the lumber was floated 






in the business. 



to overcome the difficulties attending 
rafts are towed. There are about 
The estimated total product of white 
i,000,000 feet, including logs, lumber, si 

The amount of logs run into the Mississippi from the Saint Croix, Chippewa, and 
Black rivers in 1876 was about 515,000,000 feet. These logs went to supply the va¬ 
rious mills on the river from Winoua to Saint Louis, and the product was principally 
shipped west and east by rail from the various points of manufacture, a large amount, 
however, goiug to Saint Louis. In addition to the above, great quantities of lumber 
were manufactured on the Saint Croix, Chippewa, and Black rivers, and afterward 
floated into the Mississippi, aud, beiug towed in that river for greater or less distances, 
finally shipped by rail to points of consumption. 

The following table shows the amounts of lumber and shingles man a factored on the 
upper Mississippi River and its tributaries in 1876 and 1875, and affords a complete 
estimate of the lumber-trade. Most of the figures were obtained from the Lumber 
man's Gazette, published at Bay 



t 



Table showing lumber business of E7ji|M?r Mississippi River and tributaries for 1676 and 



Names, localities, Ac. 


Farnhavn Lovejoy, O. C. Merriraan & Co, W. 
D. Wash barn, Minneapolis Lntnber Com¬ 
pany, and 26 other firms at Minneapolis - 

V. Sc J. Fleming, B. Stauer, and 6 other firms 
between Minneapolis, Minn., and Dnbnqne, 


* • » • • 


Dubuque 
dy Sc 



Ingram, Konne- 
Dnbuque, 


m mm m m 


W. J. Young & 


I 


* »«#«#•# 



ik, Shaw Sc 
firms at 

Rock Island, Davenport,and Moline ... 

Herahev Lumber Company, P. M. Mauser A Co., 
8. A J C. Atlee, Weston Sc Co., Tabor Sc Co., 

and 7 other firms below Davenport... 

8ch (lienberg, Boeckier Sc Co., Hersey.Bean Sc 
Brown, Isaac Staples, Seymour, Sabin Sc Co., 

and & other firms on the Stint Croix-- 

Knapp, Stoat Sc Co., Ban Claire Lumber Com¬ 
pany,, Union Lumbering Company, Daniel 
Shaw Sc Co., and 17 other firms on the Chip¬ 
pewa .... 

I # a Crosse Lumber Company, C. 8, Coleman, 
John Paul, P. S. Davidson, and 9 other firms 
on the Black River..... 

Total for Mississippi River and tributa¬ 
ries, (125 firms)... 


Lumber cut 
in 1876. 


250,300,000 


000 


Up | 


000 


f1, 400,000 


III, 793,000 


255,866,999 


70,852,747 


1,009,729,746 


Lumber out 
in 1875. 


74,550,000 


87,375, 


111 


75,590,000 


264,077, 


III 


62,000,000 


931,709,000 


Shingles cat 
in 1876. 


Ill 


26,814,000 


58,925,000 


30,195,000 


79,250, 


I 


27, 475,000 


374,224,000 


Shingles cut 
in 1875. 


'•8,480,000 


III 


364,000 


63,235,000 


51,525,000 


72,500,000 


27,800,000 


408,674,000 


The total sawing capacity of the mills of the firms above mentioned is 1,244,000,COO 
feet of lumber per season. 
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The receipts of lumber at Saint Louis in 1876 from the upper Mississippi River were 


Feet 


White pine................ 112,786,133 

White-pine logs,....,............. - 8,156,250 


Shingles 
Lath ... 
Pickets . 


• m m m m m m IB • m m m m <*»••♦ mm m m m • mmrnmmmmmmrn m m m m m m m m 

m m m m m m m m * m * m m m m • • m • • m m m m m m • * m m m m •••••• mm m 

m m m m m m m m m m m m m m •••«■»•• * * m„m mm m m • • m m m m •••••♦• 


Piece*. 

59,981, COO 
15,380, *50 
6,803,100 


i 


Steamboats and freight. 

The principal steamboat-lines on the upper Mississippi, above Saint Lon ip, are the 
Keokuk Northern Line, Capt. W. F. Davidson, president; and the Diamond Joe Line, 
Joseph Reynolds, president. Besides these, there are numerous independent boars 
carrying freight and passengers. The Keokuk Northern Liu© carried in 1876 118,501 
tons of freight, lip stream, and 139,743 tons down stream ; total amount, 

The Diamond 

boats, inclnd- 




; 

1875. 

187,. 

1873. 

1873. 

1871. 

JHL^OChi V ®d*. • • * » m » m» m •««» » » » mm mm • m m m m * m » » m m m # » • * 

Shipped . .... «, . • .,.«•,...,.. . *. oo„. .. . ..*... 

344,860 , 198,100 
93,360 90,225 

331,060 

95,800 

381,175 
61,966 

243,584 

55,935 

m.m 

7i,m 

Total carried .. 

318,320 

391,325 

326,860 

343,141 

saw, bio 

315,854 


Table shotting the aggregate receipts in detail at Saint Louis fro\ 

River in 


Upper Misnmfp 


Articles. 

Designation. 

Quantity. | 

Articles. 

Designation. 

l 

jQfUEUDtity 

<Jhk> Ppl68 • • • « • * • m * « * mm • 

JIlllLl 1 els • m mu mu • • ■ ® «#« m 

45,572 

flinr 

III Oj^ A # |» mm « • m * m i» • mu mm mm mi 

Head * m . mss • • « III • » mm * 

; 

Bn co ..„. „ „.,,,..„. 

Pounds • •»•«•» «m • • 
Pieces ........ •. 

1,625, 502 i 
54 

H Cl® II ,01 ,00, . . . . . . , , * 

Hales.. 

44 

Bagging..... 

Iron and steel. 

Bundles and pieces 

3«*7 

Barley ..... 

Sacks. 

145,132 


Tons.. 

315 

i . rll 

JL/V » m min mi mi • m mi m » mu • • 

Bushels..— 

38, 669 

Li I C1 • m linn • • m m w • m m • « « 

•31 011 n fill • urn m • IP mm » mu » m 


Beans . 

Sacks and bushels 

87 | 

Lea 111 nr «,»n* ■> *«®»•»» 

JL IhOllS » • • mm • mm mm mum mm m m m m> 

L III 

Bru and ship-stuff 

Sacks . 

3,185 

JSlJl III 1 mi mm • in * mm mtn « mm mt m » mm * 

Sacks » mm mil « m m® n® ,n mm m mm nm 

i,;® 

J|[ JMLjI 11» 0 Jl m mm » • » m m m « ■ m m m • 

Packages . 

3,945 

M d'se and sundries 

Jl ACkAjB^SS » » mil • * « » m 

16d** 

Cordage and rope. .. 


45 

Tki 

nil,,# myr n» • m » m m m m m m m « » 

CaiS ••••«»• * » m n» . mm » - 

1 

CmJ'SttlS * • • * *••••*••»• 

J11 mi «»«*•• ••••*•• 

11,406 

Molasses... .. 

Bar mil #«»»«• • ® * •»• 

ss 

Castor-beans. 

€ ll. S ••••••• •••••• 

1 [ 

C3j|lstlll » m 9 <m m m m m m •••*•» 

l! jlill-Cl k® • m m m> m n® • • m m m « * 

371W 

Cement. 

llJlilll Jl elS «>ii<ssi@ii m 9 9 m m 

70 ; 

L JCkl • 

JJt'lJlfp'Jtlf m * mm m • • mm m mm mm • 


Cheese .. 

ll€IEe« m * « • 

1,881 

Ol 1® mm»»mmmm999mmmm 

Barrels. 

tJTT 

Coffee •••••••••••••• 

Se cla »§■•••• 

53 

Oolont •••••<••• * m m • 

Sacks and barrels. 

M,l» 

LfOOJpMGJfA 2® •••••••*•« 

Flour...... 

3 342 

Pig-Iron..... ...... 

Tons . 

Id 

• •••••••»•••* 

Pork .. 

8,622 

Peltries — furs ..... 

Packages ... 


D© ® • ms m m m m •*•*••* 

Whisky .. 

3)9 

JP ork •*•••■•••••*•• 

Barrels . 

13.710 

Hthl mmmmrnmmwmmmw* 

Lard-tierces --- 

17,576 ! 

m «» mm mm 9 n* • • » m • • • 

Pounds .. 

584,^9 

JD^Cl mmmwmmmmmmmm® 

Lard-kegs ........ 

26 

Potatoes. ... 

Sacks and barreb 

43.455 

Do ___ 

Meat-casks ....... 

5, 345 

Rve .. 

Sacks. .. 

3*» 

15 

Corn . 

Sacks 

113 532 
34,000 i 
4, 976 , 

1,248 I 

Rice... . 

PackngM . 

Do . . 

BushelB ... 

S *eds .............. 

Sacks and barrels 

16.05 

Corn-meal . 

Barrels .. 

Sheep . 

Head .. 

133JJ 

H 

Craw berries ........ 

Puck ares . 

Staves 

Thousands ........ 

Dried fruit ____ _ 


426 1 

Sumr ............. 

Barrels ......._ 

15 

Eeii’ii... _.......... 

*»„ Mm i 

3 795 | 

Tallow 

Tierces and baiiv&ls 

1,555 

55 

Flaxaeed .. 

Ssoks - - 

872 . 

Do .. 

Packages .. 

Flax tow ....... 

Bsles ! 

63 

Tar and pitch. .-.. 

Barrels ........... 

99 

Fish ............ 

Pack ares .. 

3288 . 
51,040 
595 

Toliacoo ,.......... 

Eiogalieiid* . 

3 

Flour .. 

Barrels 1 

Do . 

Packages ......... 


Grease ............... 

.. do .........._ 

Tea . 

Chests’. .. 

15 

Hi ah win <iii ___ 

. „.do _ 

908 

Wheat .. 

Sacks. . J 

353,173 

Hay . 

Bales .,..... „.... 

72, 108 
3,897 
166 

JDo ••••••••«••• 

Bushels .... 

it, wo 

llortes and mules ,. 
Hemp.............. 

Head ___ 

Winessnd liquors. 
Do. 

Barrels.......... - 

948 

Rales ... ........ ! 

Bones and leases .. r 

75* 

Hides ........ ...... 

PooiiJ® - •••, 

403, 501 

ii 

Wools.. 

Pon mis.. J 

343,3*J 




t 
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table affords a comparative view of the relative 
ities on the Upper Mississippi, collated from the 
neers on Security of the Navigation of the Mississippi 

i 

Statement of steamers, 



of navigation 
of the Board 
dated January 




bridges . 


Locality of bridge. 

* 

Steamboats. 

Barges. 

Rafts. 

Remarks. 

1875. 

1876. 

1875. 



1876. 

Dnbuoue ... 

3,771 
2,471 
1,830 
1,347 

• 

776 

U|. ddn, iIUUIi fllUli ilUUi illfli 

1,130 

930 



Clilltilll! ... . .. .. 1( , .. 






Rwk liPilllllclll. . .... ,. 


HixM 


618 

627 


Keokuk . 

704 


No record of rafts. 

OlttllUV .„ ... 



v m w hhh- m m 

p wnp w w • 

283 

A A | 

li»iiliitikiiJl ....... ...... 

• • wi w w w • 

1,370 
1, 496 

447 


188 

363 


Loalftiaum ... . • - *........... 

412 

*472 

109 

*106 

*1876, record only from January 

1 to September 1. 



CUSTOM 8 -RE V EN U E 


TONNAGE. 


River lies 


portion of the Mississippi between Saint Paul aud 
partly in the customs-district of Minnesota and 
leanR. 






of customs are located at 
Minn.; and La Crosse, Wis. 
include in the following statement the port of Saint Louis, 

>er Mississippi boats are registered. 



and tonnage for 



year ending Jane 


mouth of the Illinois 
in the customs-district 


, Iowa; Galena, Ill.; 


the greater por- 

Upper Mississippi 




Port, 


Collections. 


Sv it Louis, If 

Burlington, Iowa 

Dubuque, Iowa 
L* Crosse, Wis 

Galena III. 

Saint Paul, Min 


• « * *8 * « 


m m m 


® = “ ®s * * * 


m m m » m m m 




= s = . 9 • » » 


m m m m m 


• m m m m 


u. m m m m 


m • 


• s ™ rn m s 


« . * m 


• « » « 


« . ■ « • 


• • m a 


a m m m m m m m m m 


. m m m m » 


m <m m m m 


|$l, 568,759 31 
214 75 
1,137 35 
3, 151 19 
6.349 14 
8,676 73 



34,000 

454 

3,307 

3,398 


8 vessels. 
38 vesse's. 
34 vessels. 






INTERNAL REVENUE. 

are ten internal-revenue districts bordering on the 
md the month of the Illinois. Each of these 
number of couuties, the greater portion of which do not 
business receipts and revenue to 
upon the river, and tributary 
below a table showing the 
the points above named, the residence 
the fiscal year ending June 30, ' 





i River between 
composed of a 
the river, but the 
come from the sections 
commerce. 

touching the river be- 
the amount of coliec- 



«* 

District. 

Residence of col¬ 
lector. 

Amount col¬ 
lected year 
ending June 
30 , 1876 . 

lilt III'! nnssotn . *........ ........... „. „..,,.. .... „' 

Rochester . 

| 87 , 444 24 

161,331 94 
155 , 278 72 
91 , 302 t-0 
191 , 898 45 
32 <», 755 86 
314,554 51 
1 , 299 , 832 96 
1 , 469 , 504 47 
374 , 375 45 

2 11 Miniteaot*. .......... . ..................... 1 

Saint Paul. 

21 Wisooiif in, ... .......... 

Mtwlison . 

6th Wisconsin .... 

2d Town ..... .......*.....„.. . ...... 

Sparta. 

Davenport... 

4th Iown »...*...«...* 

Dubnque . 

BarUnffton .- 

3d Illinois.. 

Mount Carroll.... 

Ouincv . 

I♦ il, lyirf majffcffi ■ml 

Louisiana. 



4, 456 , 279 40 




of which is respectfully 
Very respectfully, your 



servant 



C. W. Durttam, 
Assistant Engineer . 
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REPORT OF MR. M. MKIGfl, UNITED STATES CIVIL ENGINEER. 

United States Engineer Office, 

lteck Inland, III., June 30,187 7 . 

Colonel : I have the honor to submit tb© following report on the works of improve¬ 
ment of the Upper Mississippi River. 

I,—REPORT ON IMPROVEMENT OF THE UPPER MISSISSIPPI RIVER. 

Assistant Engineer C. W. Durham’s report contains the operations of the “Montana® 
to June 8, 1877, so I shall not need to refer to her movements prior to that time. Daring 
the winter the Montana lay on the ways at Kahlke & Brothers’ ship-yard lit Bock 
Island, Ill. 

Under Mr. C. W. Durham’s efficient and economical management and personal snper* 
vision the Montana was overhauled in the early summer of 1877, and such repairs made 
as were imperatively demanded. Her hog-chains were tightened and the whole boat 
straightened up, new timbers to replace broken and rotten ones were pat in, and sun¬ 
dry necessary repairs made, so that she is now iiu a sufficiently seaworthy condition to 
the rest of this season. 

Much of the upper work of the Montana is very rotten—so mncl 
winds it is in danger of being demolished. Daring a gale last winter 
was raised un some 6 inches, stanchions drawn out, and a 
to tearing off part of the forward end of the cabin. 

The design of the Montana, built some thirteen years a^o for a river packet-boat 
itable for that of a dredge and snag boat. The inachiuery, though good, is exp 
nive for fuel, and the remodeling of the whole steamer is demauded. I, therefore, 
heartily indorse Mr. C. W. Durham’s report on the same subject, and approve of 
estimate for rebuilding the sttamer, which I recapitulate below. 

On June 15 the Montana took her crew on board and raised steam for the first 
this season. 

June 16 to 19 the Montana made a cruise down the Mississippi River to Fort Madi¬ 
son, Iowa, pulling nil the dangerous snags found, felling leaning trees, and cleaning 
lip the shores generally. 

At Fort Madison, Iowa, the Montana took Capt. R. R. Wallace, United States Nnvy, 
inspector fifteenth 1 gbt-house district, and party ou board, in order to assist them it 
distributing light-honse supplies and locate new lights to assist in the difficult navi¬ 
gation of the river. The steamer Alice, ’belonging to the Light-House Department, 
being unable to cross the Keokuk rapids, it. was deemed proper to thus offer assistance 
in locating these lights. In addition to assisting me in inspecting the sites of the pro¬ 
posed works at Fort Madison and Burlington 1 (arbors, the Montana did mnch other 
service on this cruise, and several lights were placed by Captain Wallace below Ifocl 
Island. 

June 20 the Montana left Rock Island for a cruise up the river, reaching Saint Paul 
June 29. On the way thither she removed many dangerous snags and leaning trees, 
and assisted in placing home 40 lights for the light-house service. 


1111 






Large leaning trees cut 
Small leaning trees cut 
Lights located .. 
Soundings made. 

Miles run ....... 


• *.*»<■ • 


* m • 


mm • •••«•• m m m m m • 


m m m m m m • m 


• ® • «** *» ® mm » m m m m m • <t» m m m 


• • • •••• • m m m m m *•<*►••• ••••<■»• m m m m 

• • • •••••• •••••* m m m m m m «*»<»«• «* «|» 4 ft tR 
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For rebuilding the Montana with new iron hull and steel boilers.... . $66, 500 

For carrent expenses of the Montana for the fiscal year ending June 30,1879.. 25,0^ 
For removal of obstacles to navigation and making permanent improve¬ 
ments ............ 75*000 

Total that can be profitably expended during the fiscal yemr ending 
June 30,1879...................................................... 166,500 


II.—REPORT ON IMPROVEMENT QV TIIE HARBOR OF FORT MADISON, IOWA. 

The original surveys and project for this work were made under your direetiow by 
Assistant Engineer C. W. Durham, (see Appendix T, Report Chief of Engineers, 1876,) 
and the cost of riprap and brush dams was estimated at $30,186.87. 
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An examination was made Jane 17 and 18,1877, with the assistance of the Montana’s 
boats and crew, of the bars opposite Fort Madison, and I find that there have been 
some changes in their position since the date of last snrvej, (1875.) The bars have 
moved somewhat lower down stream, but the same obstructions exist as formerly, and 
rt seems as if more water were being drawn off by way of the Niota Chute, which it is 
proposed to close partially. 

At low-water the same difficult crossings exist at the lower part of the town and 
below Fort Madison, and it is hoped the divt3rsion of two-fifths more water into the 
main stream may have a very beneficial effect on these crossings. 

The bids for furnishing stone for the riprap data for this improvement were opened 
June 29, and the bid of Mr. Abraham M. Hutchinson, of Keokuk, Iowa, was found to 
be the lowest, at 82 cents per cubic yard, delivered within 1 mile of the site of pro¬ 
posed dam on the Illinois shore of the Mississippi River. I 
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under 


Theoviginal surveys and plans for this work 
Assistant Engineer C. W. Durham in August, 1875. 

An examination of the Rush Chute made by me June 16,1877, shows that the bar at 
head of the chute has moved flown some 200 feet during the last two years and now 
almost across the head of the chute, making navigation extremely difficult for 
rafts and steamers. 

It would be a serious calamity to have the channel leave 
tance of the work for its protection is very apparent. 

The appropriated amount of $10,000 will enable us 
make it permanent I respectfully submit 








ESTIMATE. 


Original estimate for improvement of Rush Chute and harbor of Burling¬ 
ton, Iowa .. *> » ■» m » m • • m m m • «»» « » * • » • • * • m m m » m » « « <• m «> m m • am •> nit m • » • m m « m « m « m «n * m * • in* m « $35,221 70 
Amount appropriated Angnst 14, llJjlidf Cl ...... . . . « « ...... ............ 1 '0, tJfill ClCl 


Balance needed to complete the improvement, and which can be profitably 

expended in the fiscal year ending June JO, 1879. 25,221 
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ESTIMATE. 


44,584 cubic yards dredging, at 25 cents 

Cost of survey «................. 

Engineering; and contingencies......... 
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$11,146 00 
. 1,000 00 
2,854 00 


Total. 15,000 00 

• # 

To complete this improvement and prevent the recurrence of this bar, I would sug¬ 
gest the construction of about 1,000 feet of training-wall, averaging, say, 11 feet in 
height and 35 feet base, from the upper point at New Barney Cut downward toward the 
railroad bridge, thjis directing the current from,New Barney Cut parallel with the 
main stream and preventing the formation of an eddy and the deposit of aaod. 

For this work 1 have the honor to submit the followiu 
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ESTIMATE. 


20,000 cubic yards loose rook, at. |1 per cubic yard.$20,000 00 

firush-work ...... ................... 3,000 0C 

Eugiueeriug, contingencies, &c ......__............ 2,300 00 


Total.. 


m m m m mm 


25,300 00 


IMPROVEMENT OP THE MISSISSIPPI RIVER BETWEEN KEOKUK, IOWA, AND THE 

MOUTH OF THE ILLINOI8 RIVER. 


The Mississippi River below Keokuk as far as Alton, Ilk, embraoes many difficult 
Bhoalsaud crossings, which will become of the more importance now that the great 
canal at Keokuk is so near completion, and boats of all kinds, being no longer stopped 
by the Keokuk rapids, will lie seeking employment on the upper river. The Light-House 
Department has organized and in working order an admirable system of lights, but to 
stimulate the steaml»oat trade on the Upper Mississippi a comprehensive system of 
improvements is needed, aud before executing these, surveys are needed. 

1874 aud 1875,) under 
have a very good 
Paul. The great 

,ock Island, also, 
but below Keokuk 
owing estimate: 

For building 1 quarter-boat and outfit complete 
Five mouths’ hire of a sihaII tow-boat, at $2T> per day 
Expenses of surveying-party, 5 mouths, at $1,500 

ing, office expenses, &c 
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$3,000 00 
3,750 00 
7,510 (0 
3,000 00 


« « m 


Total....... 

Very respectfully, your obedient 


# « m m • <» « m • « » m '» m m • • » • » • at » » » » m • • » « « «» «» m 


oust m m m m m m * 


. 17,250 00 



Col. J. N. Macomb, 

Corps of Engineers, U. S. A 


M. Meigs, 

United States Civil Engineer, 


P 2 


IMPROVING DES MOINES RAPIDS, MISSISSIPPI RIVER. 


The work 




1876 






, $ 115,000, became available April 11, 1877. 
work has been entirely confined to the canal proper, which is con¬ 
fidently expected to be available for the purpose of navigation by Sep¬ 
tember 1, 1877. 

The locks are all completed, with the exception of some little grading 
aud macadamizing yet to be done. 

The machinery for operating the lock-gates at the middle lock is 
entirely completed, and is in good working order. The machinery for 
the lower lock will be completed in a short time, and that for the guard- 
lock is well advanced. Substantial sfcoue eugiue-houses and towers 
inclose the machinery at the locks. 

The prism and embankment of the canal will be in condition to receive 
the water by the latter part of August or 1st of September. 

Nothing was done npou the excavation of the channel above the canal 
between Nashville and Montrose. It is proposed to purchase a dredge 
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and remove the rock already excavated by chisels as soon as a dredge 
can be procured* 

Th© original estimate for this work (report of Board of Engineers, da,feed 

July 20,1867) was.......... .......... #2,530,000 00 

Total amount appropriated to date is........ 4,281,000 00 

Under date of December 2, 1871, a Board of Engineers convened at 
Keokuk, Iowa, constituted by Special Orders No. 8, Headquarters Corps 
ot Engineers, dated Washington, D. C., October 27, 1871, and -in their 
report, published in Chief of Engineer’s Report for 1872, gives details 
showing various reasons why the cost was very materially increased up 
to that date. 

For the past four years the work has been mostly done by hired labor 
and the purchase of material in open market. This work has in almost 




account 














Money 


Amount appropriated by act approved August 14,1876 

July 1,1877, amount expeuded during fiscal year. 

July 1,1877,outstanding liabilities.......... 


• iiiii m m » • » » 


m m «s m> m » 


#106,830 97 
17,518 73 


$230 




,349 


July 1, 


, amount available........................................... 105,650 : 


Amount (estimated) required for completion of existing project.......... 

In addition to the above, th© maintenance of the work for the fiscal year 
ending June 30,1879, will require..... 

Amount that can be profitably expended in fiscal year ending J one 30,1879.. 


40,000 00 
135,000 00 


REPORT OF CAPTAIN AMOS 6TICKNEY, 


ENGINEERS. 


Keokuk , Iowa, June 




Colonel 






honor \ 
Moines 





following report, of 
le Mississippi Kiver 





Ou the 1st of July, 1876, there were no funds on hand for the prosecution of this 
work, as the appropriation of the previous year had been exhausted. 

The amouut appropriated by act of Congress approved August 14, 1876, was $230,000, 
but. this did not become immediately available. On the 15th of September, the sum 
of $115,000 was allotted to this improvement, and work was resumed. The remain¬ 
ing $115,000 was made available ou April 11, 1877. 

The original project submitted for the expenditure of this appropriation was to com¬ 
plete the work as far as possible, and included th© following items, viz: Finishing 
construction of guard-lock; fishing lock and sluice-machinery, er ine-bouses, &c.; 
finishing lock*gales; building face of riprap wall on canal embankment; finishing rock- 
excavauou in channel between Montrose and Nashville ; removing cross-banks, &c. 

Owing to tb© manner in which th© appropriation was made available, it was decided 
to limit the work- to such portions of th© canal as were necessary to get it ready for 
net© as soon as possible, leaving the rock-excavation iu the channel above the canal 
until the last. 

Th© canal, with locks, look-machinery, &©., is now so far advanced, that I confi¬ 
dently look forward to the passage of boats some time in August or September, and th© 
improvements already mad© in the channel above the canal are such as will, I think, 
allow boats to pass, if they are carefully handled. 

No appropriation was made by Congress for the maintenance of this work duri ng the 

' 
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coming jrear, and, as the canal will probably be ready for navigation during the fall 
months, when it is most needed, I suppose it will be neoessary to divert a portion of 
the construction-funds to that use. 

The following is a detailed (statement of the work on the various parts of the im¬ 
provement, all of which has been don© by hired labor. 


SECTION-WORK. 

On September 18 a small fore© was placed at wolrk to repair the silt-dam at the 
mouth of Price’s Creek, after which it was transferred to finishing the prism by the 
excavation of a small quantity of rock and some deposits from creeks that were above 
grade and located just below middle lock. 

This work was continued until the 23d of December, when, on account of high- 
water and very cold weather, it had to be abandoned. The rock-excavation, abont 
400 yards, was finished, and a large portion of the deposit from the creeks was re¬ 
moved. During the year other deposits have formed, and a small force has been 
engaged removing the same, although considerably delayed by high-water and the 


On account of the limited amount of funds on hand, the building of the riprap wall 
was suspended, and so remained until the reserve of the appropriation of August 14, 
1876, became available, when active operations were resumed. 

Wall-layers were started at every portion of the work where it was found practicable. 

Stone was purchased aud delivered at all available points, aud the work pushed as 
rapidly as possible. With the exception of a few days’ delay, caused by severe storms 
the work has progressed unremittingly, with fair results, about 3,000 yards of wall 
having been laid and some 4,000 y&ids of stone purchased, a portion of which hasuoi 
been placed yet. 

The fallowing is the present status of the section-work: 

The upper level, from the guard lock to the middle lock, (with the exception of 600 

feet opposite Price’s Creek, and a little above, where the wall is only 4 feet above 
grade,) is in condition to receive the water now, and during the early part of the next 
fiscal year the lower level will also be ready. 

Although the riprap protection-wall on the embankment as well as upon the shore- 
side is not completed, still it will soon, be built to the 8-foot or high-water line, high 
euopgh to allow the canal to be used for navigation, and the balance can. be fiuishei 
more cheaply hereafter. 

All of the regular excavation from the prism has been done, but there still remain 
two cross-bauks aud some bars, made by the deposit from creeks, to be removed befjre 
the water can enter. 

The silt-dams at the mouths of tb© principal creeks emptying into the canal were 
partly washed out by a sudden storm, April 30, 1877, and numerous bars have been 
formed iu the prism by washings from the adjacent bluff*, which would not have oc¬ 
curred had water been iu the canal, and this material must be removed, or a large 
portion of it, before the improvement can be used for the purpose intended. 

CHANNEL-EXCAVATION. 

Montrose coffer-dam was removed by the Keokuk Northern Line Packefcompany, for 
their own convenience and at their own expense, and Government employes removed 
the balance at both ends of, not ouly the Montrose, but also the Nashville coffer-dam 
No. 2, enabling boats to use the channels as improved, over the upper chain and at the 
approach to the guard-lock. The chisel-boats and dredges were not used during the 
past year. 


On September 13,1876, a force was placed at work to complete the guard-lock. There 
yet remained to be dou© the completion of the vertical wall connecting the lock-wall 
with the filling culverts, and the lower wing-wall to filling-culverts and slop^-wal 
connecting with the riprap wall on the canal-embankment on the river-side ; aud the 
vertical and (done wall ooonectinir the lock-walls with the shore-liue of the canal.and 


completing the grading of the canal-embankment from the pier-head to the filling-cul¬ 
vert®. This was all done by December 15, 1876. 

Since the retained balance of the appropriation became available, work was com¬ 
menced on the excavation of the earth and rock in the prism of the canal in the guard- 
lock section, immediately below the lock, which was finished June 28, and now all 
tbe guard-lock is completed with the exception of a small amount of slope-wall to 
complete the lower iuside connections with the shore-line of the canal, the shore and 
riprap walls connecting with the dike on the upper end, the grading aud finishingt.be 
grounds about tbe guard-lock, all of which is not now necessary to operate the canal, 
and can be done at any convenient season of the year or await a future appropriation. 
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ENGINE-HOUSES. 


In conntMstion with the completion of the guard-lock, there was employed a force oi 
stone-cutters, with the necessary laborers to assist them, who were engaged, at cutting 
stone for building the lower-look engine-house. After the stone was dressed it was 
transported by railroad to the lower lock, where the masons were erecting the building. 

This engine-bom® corresponds precisely with the plan of that erected at the middle 
lock in 1875. These buildings are put np in the most durable and substantial manner, 
the stone all specially selected from the magnesian-limestone quarry at Sonora, III., 
and mil carefully and neatly dressed, and laid iu hydraulic-cement morter. The par¬ 
titions and flue above the foundation are of the best quality of hard brick, mauufact- 
ured at Quincy, Ill. 

The fnuudations of the building and the engine and boiler bed rest upon the solid 
rock. Th-se buildings are made to contain cue machinery that is used in operating 
the lock-gates. Two of these buildings are now completed, and the one for guard- 
lock not begun. 



has received 
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First, at the middle lock. The completion of the middle-lock gates only required 
the putting in of the suspension rods in the two upper gates, some of the wicket 
jambs, and the decking. TIbt ■» gates are decked with wbite-oak plank, 3 inches thick 
by 12 inches wide, closdy matched together ; the edge of each plank is grooved to re¬ 
ceive a 1-inch by a f inch tongue in each joint in the decking, made of perfectly dry 
pine, and wherever there was any.possibility of leaking, it has been well calked with 
oakum. 

On the up)>er gates at the middle and lower locks the decking is placed on the upper 
side of the two lower arch timbers, and above them it is placed ou the upper side of 
the »>traight timbers. 

The decking is placed, in like manner on alt the gates, only on the lower gate at the 
lower lock the change from the arch to the straight timber is made on the fifth timber 
from the top, and cm the lower gates at the middle lock and all the gates at the 
guard-lock it is made on the fourth timber from the top. This transfer is made to add 
additional water-weight to the gates to prevent the upward pressure on the bottom of 
the gates from lifting them when a full bead of water is on the upper side. 

As soon as an engine and pump could be got ready, the lower lock was pumped out, 
and work was resumed ou the gates. The water was all out by October 5, wheu tho 
lock was fouud to contain about 3 feet of soft mud, which was the cause of consider¬ 
able aunoyance. 

The work on the gates was stopped from December 15 to January 12, and from Feb¬ 
ruary 15 to the 22d, on account of the lock-chamber being flooded by overflows of the 
guard-bank, caused by ice-gorges in the river below. 

We were finally able to complete all the work necessary to be done below ordinary 
water-line before the spring rise of the river, and the work then proceeded without 
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transferred to the guard-lock to construct those gates. The material was already 
delivered, the most of it having been procured during the previous year, but for want 
of means we were not able to properly care for the timber, and it had seasoned quite 
hard, and was badly out of shape, which made it a difficult matter to work it, and 
greatly increased the labor of dressing and preparing. Very fair progress has been 
made in the construction of these gates. 

The upper ones are completed. The two lower ones are built and suspended, and 
one of them about half decked, and the wickets are iu the samo. All of the painting 
yet remaius to be done. 

I had hoped to be able to report them completed at the end of this year, but the 
work was attended with au extra amount of labor, and there was some delay in receiv¬ 
ing the oak timl>er necessary to complete them. This is now all on hand, and these 
gates will soon be fiuished. 

The stems auii levers for operating the wickets in all of the gates, except the two 
lower gates of the lower lock, ar© yet to be pot on. 

LOCK-MACHINERY, ETC. 

On September 12 Messrs. Sample, McElroy & Co. were directed to resume the con¬ 
struction of castings and the necessary fitting up of same. 
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On September 13 a foreman and sang of laborers commenced the work of cleaning 
and painting the machinery which hail been erected at the middle lock. A great deal 
of work was reqaired, to remove rust and thoroughly oil the pulleys, guide and piston 
rods, and other parts of the machinery which had been partially exposed to the 
weather during a period of nearly six months. 

It was also found that a mass of drift-wood had collected and matted together in 
front of the sluice-openings in such & way as to greatly obstruct the flow of water 
through the sluice, which caused an overflow of the upper level that deposited logs 
and drift-wood in the upper recess and about the culverts and gates. All this drift-wood 
was removed from the slnice, the cross-hanks at upper ana lower ends of the lock 
repaired and raised, and a pumping-engine having been placed in position, the pump¬ 
ing out of the lock was commenced September 23. 

The upper east-side cylinders, which had been only partialljf set, were taken up aud 
carefully reset; the excavation for upper west-side cylinders was completed, and the 
inclosing stone walls for both sides built up as rapidly as possible, iu order to finish all 
stone-laying before the inclement weather of winter should cause a cessation of work. 

The upper west-side cylinders were set and pipe-connections made with the distrib- 




the iron beams and covering-plates set, and securely anchored down by heavy wrought- 
iron straps bolted to the lower courses of lock wall. All the pulleys were placet! iu 
position and bolted, and the connections for chain-cables and wire-rope completed; ail 
the pullevs on the look-gates were adjusted, and the guiding-blocks which ke^p in 
position tLe chain-cables UBed in opening the gates at lower recess were adjusted care¬ 
fully and firmly bolted down to the solid bed-rock, being a'so backed up by stone. 
After careful experiment, it was deemed best to substitute cylinders 16 inches diarm-ter 
for the 9-inch cylinders at first designed to operate the lower gates. This was accord¬ 
ingly done, and, although a tedious job, requiring great care and close work in a con¬ 
tracted space, the chance was satisfactorily accomplished, and the 9-inch cylinders 
taken ont were removed to the lower lock, where they were afterward nsed for the 
upper gates. Covering-plates and anchor-straps, which were at first omitted, have been 
placed over the stone bases at lower recesses. 

At the upper recesses cast-iron guiding-circles, supported by columns which are 
bolted to the solid bed-rock, keep in position the chain-cables which open and shut 
the lock-gates. 

These guiding-circles are made in segments, which are accurately fitted together, so 
* that they receive the same character of strain as that placed upon a perfect arch ; the 
end segments are bolted respectively to the miter-sill and recess-wall to prevent dis¬ 
placement. By this method of taking the pull, great strength and lightness are com¬ 
bined, aud an uninterrupted flow of water to the culvert-gates is insured. The iron 
columns and top plate to secure guide-rods, and the inclines on which the movable 
sheaves roll, have all been placed in position, both at upper and lower recesses. 

One iron tower for inclosing the machinery, which is supported by the stone bases, 
has been constructed, but it was deemed best to substitute wood for iron on account 
of the great saving thereby effected, both in cost of material and labor of construction. 
The three remaining towers at this lock were accordingly built of |-inch piue flooring, 
tougned and grooved together, with braces sufficiently close to prevent warping of the 
boards, aud each side is so made as to admit of its removal entire, without disturbing 


coats externally and two 








ered with tin, aud provided with ventilators for carrying off the moisture which con¬ 
stantly arises from the cylinders; doors and windows give entrance to the tower, and 
furnish abundance of light. 

In the engine-houses the doors and window-sashes have been placed in position, and 
all the wood-work painted id three coats. A water-tank with a capacity of about 260 
gallons has been constructed in the attic for supplying the boiler-pump, and lorgeuerai 
nse. 

Some minor changes have been made in the distributing-valve and the machinery 
for operating the same. 

The machinery for operating cnl vert aud lock-gates has been subjected to severe 
tests, from time to time, and found to work satisfactorily, leaviug a large surplus of 
pressure, which cun be drawn upon for extraordinary occasions. 

The work at the lower lock, which was resumed in the fall of 1876, is of similar 
character to to at which has been minutely described in former reports of th© middle 
lock. 

The culvert and sluice-gate frames, culvert-gates, gate-stems, wall-brackets, pulleys, 
cylinders, and plates, have all been adjusted aud permanently secured. All the stone 
bases for machinery and the wooden towers inclosing machinery are finished. 
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Tine wire-rope and chain-cable connections have been made, and the water-pipes 
carried into engine-house, where-the distrlbntiog-valves are only needed to form the 
connecting-link 'between the hydraulic cylinders and pumping-engine. 

The hydraulic cylinders used at this lock are of the following sizes: For upper and 
lower culverts,.16 inches diameter; for upper lock-gates, 9 inches diameter; for lower 
lock-gat*©, 16 inches diameter. f 

The pumping-engine and boiler are of same capacity as those at middle lock ; some 
changes in the steam-valve and valve-gear of engine have been made. 

Tho pumping-apparatus has been tested, and foupd to be in good working order. 

The wood work of engine-house is of similar design to that at the middle lock, with 
the addition of a dormer window on the roof for light and veutilation of the attic, and 
the floor-joists are of white pine instead of Georgia hard pine. 

All the work has been carefully executed, aud is of a character to endure for many 
years. 

The roof is covered with tougned and grooved pine flooring, felting, and best quality 
Lehigh slate, copper goiters, and galvanized-iron kippings and water-pipes. * 

All wood-work inside and outside of eugiue-liouse painted in three coats. 

During the prosecntiou of this work, frequent delays were caused by sudden rises in 
the river about the time of the breaking nn of the ice in the spring. Constant watch- 



hours. and. while the 








ietion of machinery, 


At the guard-lock the culvert-gates, gate-stems, and wall-brackets are secured in 
position. The work of adjusting the guiding-circles is nearly completed, and the bot¬ 
tom pulleys secured to gates. Workmen are now employed in setting pnlleys, and 
blocking for same, on top of gates. 

The necessary castings for the construction of machinery at this lock are now being 
prepared. 

The window-frames and sashes, doors and door-frames, and other parts of the wood¬ 
work for engine-house are being constructed to insure against delay. 

The summary of work performed on machinery includes the completion of machinery, 
and appurtenances thereto, at middle lock. 

The completion of machinery at lower lock, (with the exception of the distributing- 
valve.) considerable progress toward the erection of machinery at guard-lock, the com¬ 
pletion of the wood-work for engine-house at middle lin'd lower locks, and some prepa¬ 
ration of window and door fittings for engine-lions© at guard-lock. 

Taking into consideration the fact that for little over nine months of the fiscal year 
were men employed in a prosecution of this work, and at least half of that time being 
during the stormy season of the year, good progress has been made toward fiqal com¬ 
pletion. 

The gentlemen who have assisted me in the supervision of this work have performed 
their duties with zeal and efficiency. 

I remain, very respectfully, your obedient servant, 

Amos Stickney, 

Col. J. N. Macomb, P ^ ^ 

Corps of Engineers , U. S. A. 


P 3- 

IMPROVING ROCK ISLAND RAPIDS, MISSISSIPPI RIVER, 

The work of excavation at lower chain was closed by a final estimate 
after inspection with the rake of the sounding-machine had proved the 
satisfactory accomplishment of the removal of the dSbris of coffer-dam 
and cribs. Congress appropriated §25,000 for the prosecution of the 
work of improving these rapids August 14,1876, but only §10,000 were 
allotted by presidential direction to be expended for the present. 

Yonr letter of September 15,1870, apprised me of this fact, nod directed 
me to submit a project for the expenditure of this sum at these rapids. 
I stated that the closing work at these improvements consists in remov¬ 
ing 2,505 cubic yards of rock at the foot of Moline Chain, and that the 
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allotted sum could most judiciously be applied iu commencing the work 
of excavation by rneaus of chisel right away, because each single cubic 
yard disposed of at that place would benefit navigation. I proposed 
further to be allowed to prosecute the work by hired labor and machinery, 
as being the cheapest. You approved i bis project under date September 
29, 1876, and after the necessary arrangement the chisel-boat was placed 
in position at Moline Chain on the middle of October, and was worked 
there till the runniug ice induced me to stop the work November 28,187G. 
During that fall 103.5 cubic yards of rock were broken by the chisel. 

Uuder date April 19, 1877, the allotment of $15,000, the remainder of 
the appropriation of $25,000, was made for the prosecution of the work, 
and my project of continuing the work at Moline Chain by hired labor 
and machinery approved. I preferred to hire the chisel boat and have 
the crew engaged uuder the supervision of an assistant engineer, 

hour. (.)n the 8th of June the chisel-boat was at work at 

and a good result has been obtained by this arrangement 
month of June 143.3 cubic yards of rock were broken, a result exceed- 
the work of last, fall about 42 per cent. I expect to dispose of 750 
cubic yards during the season. 

Ofthe2,505.8cubicyardson Moline Chain, there are then still l,655cubie 
yards of rock to be broken by the chisel, aud 2,505.8 cubic yards to be 
removed by the dredge. For this closing work a sum of $30,000 is needed. 
Besides this work there should be made a thorough survey by souoding- 
inachine and attached rake at the different cuts and improved channel 
for ascertaiuiug if bowlders cur detached pieces of rock have been brought 
into the channel by the ice. For the removing of such pieces of rock or 
obstructions, further for the meutioned survey, and the erection of guides 
cur landmarks on shore, or bouys, and the publishing of a lithographed 
map for the information of the navigators, including all engiueeriogex- 
penses and contingencies, a sum of $20,000 will be the minimum, so that 
I am fully justified in asking a Huai appropriation of $50,000 for closing 
the work of improving the. Rock Island Rapids during the fiscal year 
closing June 30,1879. I most earnestly recommend this final work of 
closing the Rock Island improvement to the consideration of Congress, 
aud most urgently request that the full sum of $50,000 may be given, so 
as not to draw the final closing of the work into another fiscal year. 







1 Q 76, amount available 
appropriated by act 


• ini m m • m m m 



August 14 


• • • •••••• •«*••• 


m m m m w #••••• m 


July 1,1877, amount expended during fiscal year 


• m m m m m 0 m m m m m m m m m m 


July 1,1877, amount available 




• • m m m m m 


m m m 


$5,7*29 16 
25,000 00 

30,729 16 
15,966 29 

14,762 87 


Amonnt (estimated) required for completion of existing project,........... 50,000 00 

Amoont that can. be profitably expended i n fiscal year ondi ng June 3#, 1879. 50,000 00 


















APPENDIX P. 


543 


REPORT OF MR. E. F. HOFFMANN, ASSISTANT ENGINEER, 


United States Engineer Office, 

Rock Island , llL f July 2, 1877. 

Colonel: I have the honor to submit my annual report of operations for the im¬ 
provement of the Rock Island rapids of th© Mississippi River during the fiscal y r ar 
ending Jane 30, 1*77. 

I stated in my last annual report that the final estimate in regard to the excavation 
of rock at lower chain could not be presented because the unusually long high-water 
stage had prevented an inspection with the rake of th© sounding-machine. On the 
26th of July, 1876, the surface of the water read 4 feet above low water of 1864, and 
the inspection was undertaken at once. In moving with the rake of the sounding- 
machine over the area wbero the coffer-dam stood, large remains of the same were found; 
also remains of stone cribs which had guarded the coffer-dam. The contractor was in¬ 
formed that no final payment on the work of excavation at lower chain could be made 
until the debris of coffer-dam and cribs were properly removed, and he was 
commence the dredging at once. 

Fiom the 27th of July t> the 8 in accoi 

the rake of the 
work of removal proved to 





8 

Final estimate of work done by George Williams under his contract for improving Rock Island 
rapids of the Mississippi River , commencing October 7, 1875, and ending August 8, 1876. 



Quantities. 


Percentage 

retained. 

Amount of 
payment. 

Total amount of work dons. 

Rock excavation and removing at lower 
chain .................................. 

Total amonnt of work done includ¬ 
ing retained percentage .. 

Deduct farmer payments as per re- 
coiDted vouchers... 

Out. yds. 

$12 00 

$28,086 DO 

25,277 40 

2,808 60 

#8, 806 60 

I 


Balance doe, (retained percentage) .. 




,J'„ 11 Macomb, Colonel of Engineers, 




Geo. William 


Congress 




August 
of the 




Appropriation were 
fiscal year ending June, 

Engineers, United States Army, dated 

for the prosecution of the wor 
amount of $2,000 wa< 
services of conducting the 

authority was given by the Secretary of War iu a letter from the Chief 
dated September 2,1876, the real available sum for the work of these rapids was reduced 
consequently to $8,000 during the fiscal year. It was thought prudent to commence 
the work of excavation at the foot of Moline chain, which work iu my last report was 
alluded to as the closing stone to the improving of these rapids. The reason for recom¬ 
mending this work was, that with the small appropriation only a limited amount of, 
rock could be excavated, but that this limited amount of excavated rock would here 
at the foot of Moline chain do the greatest benefit to navigation. The work of excava¬ 
tion at the foot of Moline chain cousists in removing patches lying more or less in the 
midship of the channel in which a current of water flows, exceeding in some places 8 
feet velocity per second. 

Coffer-damming a smaller or larger place on this chain would practically close navi¬ 
gation, and is therefore beyond consideration ; even if with excessive costs the construct¬ 
ing of such a ©offer-dam was desired, there remained but the means of using chisel and 
dredge for the removal of the 2,565.8 cubic yards at the foot of this chain. I respect¬ 
fully invite yonr attention to the small map of Moline chain herewith inclosed. Experi¬ 
ence hue shown that bids for removing rock by means of chisel and dredge have reached 
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as high m $18 and $20 per cubic yard on other chains, and it was therefore expect* 
that bids at the Moline chain would leave these indicated prices far behind. It w| 
thought, therefore, advisable to hire a chisel-boat by the hour or day and hind the col 
tractor by an agreement in reference to the time and manner by which the work of d 
chisel-boat was to be regulated and controlled by the engineer assistant in the ftilj 
Your project in relation to the work at Moline chain was approved by the Chief 
Engineers, United States Army, under date September 29,1876, and au agreement mm 
very soon with Mr. George Williams, of Keokuk, in reference to the hire of a chi# 
boat. On the 16tb of October the boat arrived from Keokuk and was brought in 
position at Moline chain. The uext day a raft collided with the chisel-boat, broke ■ 
spud, and took the boat considerably down stream.. 

Time was lost by the contractor in repairing the breakage and in sending foe 
steamer, which proved to be indispensable for handling the chisel-boat in the strd 
current of Moline chain. The chisel-boat sprung a leak, besides, and had to be j 
paired, which again caused a delay of several days, so that little was only accomplish 
during the month of October, 1876. During the month of November the chisel-bd 
work was carried on steadily un ti 1 the 28th of November, 1876, when some parts ofII 
machinery of the boat got *ouIt of order, aud heavy frost setting in you were iiicliii 
to stop the work of excavation. The chisel-boat worked over a surface of 2,542 squJ 
feet, the average cutting of the rock wa9 1.1 of a foot, and consequently an amoani 
2,796.2 cubic feet or 103.5 cubic yards of rock was chiseled during that time. I 
this work $1,168.75 were paid. When compensation for the work of removing! 
chiseled rock by means of a dredge is added to the amount of $1,168.75, which wi 
w i 11 req u i re the em ploy men t of a d redge for the period of three days, and the iid 
rent of $100 is considered, theu the removal of the 103.5 cubic yards of rock at Mob 
chai u at the men tioned patch A (see sketch) won Id cost the Govern men t as follow! 


Chisel-work.. 
Dredge-woik . 


« ... • 


.ill m «SP IIP 


« » m 


« * «> 


|l. if* 


* 0 m » » « 


« » 


* * 


» « * m ■«» « » • m » « 


♦ ♦ • 


• » «» * m> 


up m »> 


Total 


« .» m • » * « * * » 'in. <«» • 


* IIP hip «i> 






* » up « m » «»» » 


,4« 


I 

Or per cubic yard. $14 by the system of hiring boats and machinery. As I mini! 
stated that bids at a public letting would have reached $18 or $20 and more, it is 4 
dent that the Government has been benefited in the system of hired labor and I 
chinery. Before the work with the chisel-boat commenced, yon charged me in I 
month of September to proceed with some of the assistants to La Crosse, Wis., for \ 
purpose of malting a survey at th© site near the rat I road-bridge of the Chicago, 1 
waukee and Saint Paul Railroad Company over the Mississippi River, then about bdl 
constructed. Petitions were some time ago submitted to the Secretary of War cla| 
ing the bridge in erection to be and become a hinderanoe to navigation. The mail 
was referred to you for report, and you ordered especially observations of directiod 
current above the bridge, and the defining of the sand-bars by a horizontal enrre-f 
4 feet below low water of 1864. As the sand-bars were fonud to be changing and t 
ing daily, you directed me to make another snrvey at the same place two months 1 m 
for enabling yon to judge better tb© merits of the petition in question. Both snnfj 

were^pfotted oil one^ and^e^same map,^mi by^he 1st of ^JJo H *oai:^w eie^ac^im Thh 

The smallness of the allotted amount of money made it imperative to part with i 
services of one engineer assistant and draughtsmen, and they were discharged ' 
other funds would be available. 

In the spring of 1877 you directed me to prepare a project for the continuatioi 
rock excavation at these rapidB, under the view that .the $15,000 still remaining 
the Treasury would be made sooner or later available. Under date of April 6 I et& 
in my report to yon that, in view of the smalluess of the amount of money fori 
work ou these rapids, and the necessity of doing the same by chisel and dredge, | 
which contractors have always charged a very high price,) and in view of the pecul 
difficulties arising from the very strong current and exposure to frequent interrnpti* 
by passi ng steamers and rafts, i t won Id be out of question to ex pact other thai 
very high bid from any coutractor conversant with such work; and the interrupt* 
alluded to would doubtless lead to claims for damages, &o. For these reasons I reec 
mended that the work of excavation might be done by hired labor and machine 
and that the work of excavation might bo continued right at the patch A, (see m« 
on which last year th© work was stopped on the last day of November. 

You approved of my project, and you submitted, under date of April 6, 1877, a let 
to the Chief of Engineers, requesting authority to do the work at Moline chain 
hired labor and machinery instead of letting the work. Th© Chief of Engineers, ii 
letter dated April 19, 1877, informed yon that the Secretary of War, upon the red 
mendation of the Chief of Engineers, had authorized the expenditure of the unallofcJ 

f $15,000 for the impro 
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and approved of yonr recommouded project to do th§ work of excavation by hired 
labor and machinery. 

You directed me to make the necessary arratigoments for the prosecution of the 
work of excavation, in cousequence of which I proceeded to Keokuk, Iowa, for the 
purpose of hiring a chisel-boat from Mr. George Williams, of Keokuk, 

An agreement was drawn up, approved by you, according to which Mr. Williams 
should pnt a certain chisel-boat iu quite a seaworthy condition; have the whole ma¬ 
chinery thoroughly repaired ami overhauled; to provide the bo ,t with a new port of 
machinery, which was to serve to tow the boat iu the heaviest current with a suitable 
velocity, and thus dispensing with t he service of % s f earner; to furnish certain nmchiue 
parts iu duplicate and triplicate, and provide the boat besides with a prescribed amount 
of rope, authors, &c. In consideration of this, you agreed to hire the chisel-boat for a 
term of live or six mouths, anti stipulated the price for the hire of the boat to be s dll 
per mouth, or $^0 per day. In case the stage of the water iu the river would be *5 feet 



On the 5th of June a raft of U strings bad become disengaged from the pushing 

steamer, some parts of the machinery of the steamer having got out of order above 

Duck Creek chain; the helpless raft flouted dowu, collided with the right 
clibel-bout, broke the spud and carried the boat more than half a mile dou 
where it got free, and was held by au anchor thrown out. On the (irk of June, the 
part of the new-built machinery showed its effectiveness by pulling the boat, by 
means of tbrown-out anchor*, back to the place iu about two boors. As the spud had 
to bo inserted anew the boat was brought to the shore of Ben ham’s Island, just oppo¬ 
site tit« place of work, and the repairs commenced at; once. 

On the 8th of June like boat was in her position at patch A again; actual work of 
hammering with the chisel was commenced, and has, since this time, been carried on* 
with good effect- The crew of the boat being fresh men, they received orders to com¬ 
mence by dropping the chisel not more than two times per minute, till everybody was 
familiar aud at. home with the business to be performed. In a time of five days the 
men were so drilled that three blows aud since the last ten days four blows with the 
chisel are struck per minute, in the average, a result which speaks very' welt fur the 
coni|«teDcy and faithfnluess of the crew. I cannot leave unsaid that 
chain is full of danger for the crew. The handling of ropes and anc 




capsizing aud 

3p70 cubic 







>ses it will be seen that the chisel-bout was 

stream. The average width of the patch is according to the 

and the cutting to grade reads by the soundings in average 1,5 

. .. ... . hO X 4J X 1.5 

m the exhibit- 



Ml 


143.3 cubic yard 


the work 
file goo-1 


During last fall, when the crew was. furnished by the contractor and 
was p.*id by the hour, 115 cubic yards were removed iu the same time, 
condition of the machinery aud the faithfnluess of the present crew account for the 
better result in this spring. I expect with certainty of being able to report to you at 
tbe close of woik in the fall the breaking of 750 cubic yards, to which lilt) cubic yards 
of last fall added, will reduce the amount of rock to be broken at tbe toot of Moline 
chain from 2,505.8 to 1,655.8 cubic yards still remaining to be disposed of by the chisel. 

Thirty thousand dollars is required for the breaking of 1,655.8 cubic yards of rock, 
and the dredging of 2,505,8 cubic yards afterward. To this sum must be ad led the 
necessary engineering expenses and contiugeuoies, anil fir closing the work at tlxse 
lipids a general survey by steamer and sounding-math n > t lould bo uudei taken, a*,d 
a map published for tlie benefit of navigation showing tb* bona laries of the chan nI 

35 E 
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and guides erected on the shore for giving hearings to keep tie channel. For this 
purpose and for the erection of flag-staffs, buoys, or marks of other description and de¬ 
vice, as also for the work of cleaning some parts of the improved channels from rocks 
or bowlders brought in by the ice, a sum of $20,000 is reqnired, which altogether oold 
justify the request for a final appropriation of >0,000. With this last allotment the 
;mpro\i ig of the Hock Island rapids would disappear from, the river and harbor bill 
on the end of the fiscal year June 30, 1879. 

I cannot end this report to yon hotter than repeating again the same words which I 
used in submitting my last annual report. 

I most respectfully entreat you to recommend this remaining work to the favorable 
consideration of the higher authorities and Congress, as the subject of another and 
last appropriation for the fiscal year 1678-79. 

Thialast work represents the closing stone of an undertaking which stands in the 
history of improved rivers on this and the other side of the ocean unparalleled, and 
which, in the accomplished and undenied benefit extended to the navigation, proves 
to be of the greatest advantage to the bordering States of the river, and a perfect suc¬ 
cess in engineering. I take again pleasure in bringing to your notice the faithful and 
efficient services rendered by Assistant Engineer C. H. Bcuck and draughtsman Mr. A. 



E. F, 








EXAMINATIONS, 



ONTINGENCIES OF 
BORS. 


IYERS AND 



Under tlie above-named bead of appropriations, certain minor surveys 
and examinations have been made by me during the past year, notably 
those in the vicinity of La Crosse, where changes in the river-channel were 
caused by the erection of accessory works of the bridge thrown over the 
Mississippi River by the Chicago, Milwaukee aud Saint Paul Railway 
Company, a point where lurther special examinations are likely to be 
required before the river can be again brought under control at that 
point. To meet such surveys and examinations, the sum of $750, over 
and above the amount on hand, should be appropriated. 

And in order to perfect the scheme of improving the Upper Missis- 

er, between Saint Paul aud the mouth of the Illinois River, 
be granted the further sum of $17,250, us there have been 
no examinations in that part of the river between Keokuk. Iowa 
the mouth of the Illinois River, a distance of some 

the 






PS- 

IMPROVING ILLINOIS RIVER. 

Operations on this river have been conducted as heretofore, (in dredg¬ 
ing and construction of dams and jetties.) 

The work under the extended contract of William 'Patrick was com¬ 
pleted October 31,1876, and settlement made. 

An open-market agreement was mad© with Mr. Patrick, October 17, 
(subject to the approval of the Chief of Engineers,) for the expenditure 
of the allotment of $10,000 from appropriation of August 14,1876, at 
the same prices and under the same specifications as the late contract. 
The final estimate under this contract was rendered November 17,1876. 

On the 22d day of June, 1877, a contract was made with Mr. H. S. 
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Brown, of Hamilton, III., for the expenditure of the balance of the appro¬ 
priation of August 14, 1876. 

Th© work of dredging during the past season was interrupted by high 
water nearly the whole of the month of July, and in the construction of 
brush and stone darns but a very short season was favorable; advantage, 
however, was taken of th© high stage of the river to make liberal de¬ 
posits of the dredged material to act as substitutes for brush and stone 
dams. Wheu within the limit of the “ haul ” this proves a very economi¬ 
cal method, and, on the whole, quite satisfactory. 

The equipment has been kept in an efficient condition, and the well- 
defined channels developed by soundings after dredging furnish good 
evideuce that the work has been conducted faithfully. 

The restoration of the obstructed channels at Spar Island and Sugar 
Creek Bars were made with promptness, thereby preventing the deteu- 




annum, and it is to cover some 223 miles of river, making the cost per 
mile less than $90 per annum, I respectfully suggest that measures be 
taken to secure, at as early a date as practicable, the fund and equip¬ 
ment for this purpose. 

During the year numerous surveys have been made of the several 

bars under improvement, also bars improved 1871 anti 1872. Beardstown 
Bar, formerly the most formidable on th© river, proves that this method 
of improvement is a success. 

Our present available fund being so small, it suggests the expediency 
or necessity of studying the wants of navigators very carefully, and of 
confining our operations to such points as may from time to time be men¬ 
tioned by them, in removing snags, sunken logs, &c., as they may be 

encountered during the low-water season. 

A revised estimate is submitted by Mr. Brown covering the bars re¬ 
maining unimproved and the dredging at harbors or landings, for which 
application has been made through petition; also the cost of the equip¬ 
ment above referred to. This estimate amounts to $145,000; of this sum 
$125,000 is to be expended iu work, (under contract or otherwise,) and 


















for further details as to the operations and for interesting statistical and 
commercial information, particularly the internal-revenue eollectious of 
this State, which for the year 1876 prove to be 21 £ per centum of the 
whole internal-revenue collections of the country. 


Money statement. 

July 1, 1876, amount available..... 

Amount appropriated by act approved August 14,1876 


• • m 


July 1, 1877, amount expended during fiscal year, 
July 1, 187#, outstanding liabilities............ . 


$39,691 86 
40,000 00 

49,317 72 
2,750 CM! 


(79,691 86 


-July l, 1877, amount available 


Amount (estimated) required for completion of existing project ....._ 

Amount! bateau be profitably expended iu fiscal year ending June 30,1879 


52,067 72 

27,624 14 

145,1/00 00 
145.000 00 
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REPORT OF MR. R. A. BROWN, ASSISTANT ENGINEER. 

United States Quarter-Boat Major E. F. Hoffman. 

At Grand inland , Aiebun County, Illinois, June 3D, 1877. 

Colonel : I have the honor to submit the follow ing repoit of opera t : mis for the im 
proveuieut of the Illinois River cl mi «g the fiscal year ending June 110, 1877; 

At the close of the last fiscal year work wan progressing at Slim Island Bar, (near 
Montgomery, Pike Con ty,) the dredging-equipment consisting of 3 dredge?;, I tow-boat, 
with a full complement of hcowh. &e. 

Ou the 6th July, the river having reached a stage of 10.7 feet above low-water and 
still rising—reports from the l.pptr river also poitending a still greater rise—work 
was suspended, and advantage lahen of this event to have the 1 ug-boat Innovator 
docked. This aHo pioviig a fai oiable opportm ity for lepairitig the quaitcr-boat 
Hoffman, she was taken in tow for Peoria dry-docks on the evening of the Otb. After 
a slow parage to. and a prot)acted delay at, PeoriH, our repairs were completed. 

On the ‘28th we ret un ed to Slim-Bland Bar, hut owing to the high stage of the river, 



Dike No. 2, 400 feet in length, mean 
The material composing these di 
stone dam was consmn led at this 
the low-water cro^s-sectioii to about 
During the month of Sep*ember 
Pass Bars * (Vide tabular statement. 


* being of an mist able character, a brush and 
>int, (length C2U feet,) permanently contracting 
e-lmlf its former area. 

i work was continued at Bne.khorn and Grand 

The stage of the riverdur ng this mouth proved 


very unfavorable for work, especially ill the const motion of dams, as the it hinds af¬ 
ford ng the principal material (willow) are generally submerged at a stage of 6feet 
above low-water, and alter coining to the surface, lime is inquired for the mcessary 
evaporation before the tnnd is in a condition for w oik men to operate to advantage. 

From the 2d to theTtb of October, inclusive, the dredges were employed at the newly- 
formed ohj traction below the original Spar-Island Bar. 

In compliance with your instructions, this work being completed, on the evening 
of the 7th the fleet got under way for Sugar ('reek Bar, at which point it arrival on 
the morning of the Otb, and immediately commenced the work of removing snagsde- 
posited in the improved channel during the rtveie rains which occuned in the month 
of September, 1876. The magnitude of this deposit calls for mole than a passing no- 
tee. 

It will be remembered that a similar obstruction was formed at this point during the 
month of July, 1873, and in the winter of 1873 ami *74; also that a channel was ornlgt-d 
through the bar during the seasons of 1874 and *75. This late deposit of snags, trees, 
and alluvion is of like nature and on as 


^ ®% •' 


i was lorm 
*74; also t 
. This la 












of this mischief, from 


an inspection of the creek s hanks. Large masses of alluvion, having become under¬ 
mined, have fallen into the bed of the creek. Tliefe. masses sometimes contain large trees, 
some standing upright, some leaning, ami some lying in the stream; very many were 
found deposited, with masses of alluvion, brush, snugs, logs, <&e., in the river, ludow 
the tin nth of the creek. The citizens describe it as being the uost poweiful storm 
they ever experienced. Should the like again occur, we may expect the destruction of 
our improved channel as before. The probabilities are, however, iu favor of its remain¬ 
ing opet) a fair length of time. 

• The result of woik for the month of October was the removal of the obstruction jnst 
below the original Spar Island Bar, the restoring of the chanuel at Sugar Creek Bar 
120 feet wide for 600 feet through the upper section near the mouth of the creek, and 
60 feet in width for 2,500 feet, leading iuto 3 feet depth at low’-water. The character 
of this bar-material is such as to lead us to expect that the current during the past 
winter would produce sufficient scour to completely restore the channel jir^vided iu 
th'* spring of 1875. 

The deposit of dredged m iterial at Sugar Creek Bar was as re-cnforcement to the dikes 


' 
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formerly bniU. The brush and stone dam at Grand Pass Bar was completed to a height 
of about 1 foot above low-water, length 620 feet, reducing the low-water cross-section 
about one-half. 

After the completion of the work of restoring the channel at Sugar Creek Bar, on 
ibe 7th November, the fleet was moved to Beardstown, and oil the 8th commenced work 
at the bar opposite town. Operations continued here up to the 15rh f when our fund 
became so reduced as to necessitate the dismissal of the equipment. The result of the 
work here is a channel 1.800 feet in length, fit) feet in width through the bar. 

Experience of the past season demonstrates the necessity for making provisions to 
restore obstructed channels at short notice. 

The removal of the newly-formed reef, or bar, near Spar Island, also of the delris at 
Sugar Creek Bar, during the month of October, enabled boats to continue iu the trade 
throughout the season. Had the means been wanting to afford the above-mentioned 
relief, i he river would have been practically closed to navigat ion (except for very light- 
draught boats) about 

At the close of the month 

* « 

during ing and 

for the 




matters bearing upon 

permission was given to change the original 
prove Bath Chute by dredging and partially close West Point Chute, leaving a narrow 
sluice-way for the passage of ice-towB at any lime when the remaining part of the chute 
is navigable for them. 



During the fiscal year work has been prosecuted under two contracts, viz: That 
William Patrick, of Phoenix, Oswego County, New York, dated May 31, 1875, and ex 
tended to October 31, 1876. 

On the 17th October, 1876, arrangements were made with Mr. Patrick (subject to the 
approval of the Chief of Engineers) to continue the work under the specifications aiul 
prices of the former contract, (dated May 31, 1875,) for the expenditure of the allot¬ 
ment of 810,000 appropriated August 14, 1876. 

The final estimate on the contract bearing date May 13,1875, was submitter! Novem¬ 
ber 4,1870, and that for the special open-market agreement was submitted on the 17th 
of November, 1876. 

On the 30th day of April, 1877, advertisements were issued from your office at Rock 
Island, calling for sealed proposals, up to 12 m. on the 8th of June, 1877, “for the prose¬ 
cution of the work of dredging and construction of .dams and jetties for the improve¬ 
ment of the Illinois River.” On lhat day the only bid received was from Mr. H. S. 
Brown, the former superintendent for onr late contractor. To him the work was 

the contract executed ou the 22d instant 
immediately commenced at 
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The amount of work performed during the fiscal year ending June 30,1877, under the contract 
with William Patrick , of Pkamix, Oswego County , N. Y. t dated May 31, 1875, was mJoUom, 
viz ; 


Localities. 



Slim Island Bar... 

Bed lord Bar............... 

Pilot’s Peak Bar. 

Buckhorn Bar. 

Grand Pass Bar....... 

Spar Island Bar...... 

Bar 

aft .m • ••••••<»• * 

Bar 

Pilot's Peak Bar. 

Buckhorn Bar ... 

Spar Island Bar. 

Sugar C»eek Bar. 

Pilot’s Peak Bar.. 

Bo - 
. 

us Bar *••••••••••• 

Bo #••••*• » • • • • » • a » » » * 
Do * a m m # * * • • « m * as b * * a • » 



10,456 cubic yards.• Earth-excavation .. 

2,435 cubic yawls..L.do... 

16,632 cubic yards...do.... 

28.004 cubic yards. .do... 

8,324 cubic yards...... ! ..do .. 

1,458 cubic y ards.......... ...... do ................... 

22,506 cubic yards.. do.. ... 

t hour’s work...' Snagging ... 

5 Ijh >urs work *......... do ................... 

• • • • m • • •••*! •••••«» cl© ............. 

lllfl 

■ •■•••••tin ••«••• • • • • • 

»»««»»'**«»*d© «• • • #*••••• 

Piling m dam 

a m • <t ■ mmvwwmmmwmm H 1T1JI RlOl jf. tl Cl <SH tJJl • * * 

io dam»•«••• •«■ ■ ■» ■» *» 
• ••••« «K» ••■••pj in dam #•••••# •••••• 

Brush in dam 

». vaNla StniiA In rl«m 

. ............ 



expended under this contract as per laet Annua 



Total expended under this contract.. 


10 28 
28 
28 
28 
28 
28 
28 

11 00 
11 00 
11 00 


* * i* m m » «> • 


* • # m 


fa; 927 « 
681 80 
4.6M96 
7,841 It 
‘ « 
■8 24 
301 68 
11 00 
55 00 


• mu '#■ * m * * m » m • » » « « • * 


• miii' 


1,478 59 
756 50 
167 20 
793 00 
€52 25 

31,518 36 
30,209 45 

61,727 81 


Copy of final estimate (A r o, 9) of work done by Mr . Patrick under his contract for the im- 

provement of the Illinois Riser, dated May 31,1875. 

Total amount of work done, including retained percentage........161/727 61 

Deduct former payment, as per receipted vouchers............................ 55,555 03 

Balance do© ........ 6,17*2 78 

Under the open-market agreement with William Patrick, of October 17, 1876, the 
amount of work done is shown by the following statement; 


Localities. 




Amount. 


fit lt«« M 
1,173 4& 

11 to 


3,371 28 


Under the contract with H. S. Brown, dated June 22,1877, the amonnt of work done 
is 11,000 cubic yards earth excavation at Bar No. 1, Bath Chute, at 25 cents, $2,750.00. 

STATEMENT OF EXPENDITURES AND ESTIMATES. 

In 1869 an allotment of $85,000 was made from the appropriation for the “ repairs, 
extension, preservation, and completion of works for the improvement of rivers and 
harbors,” which was ordered should be expended in dredging the bars and flats be¬ 
tween the town of Henry and Copperas Creek, with the view of preparing a bottom 
for * 7-foot navigation wheu the proposed lock and dam at Copperas Creek should be 
completed, this being auxiliary to tlie work of constructing locks and dams by the 
State of Illinois. 

Subsequently (see report of Mr. R. E. Me Math, for the fiscal year ending June 30, 
1872, report of Chief of Engineers,) an estimate was made for the improvement of the 
river (covering: all of the remaining bars) by dredgiug and construction of low dams for 
contraction of channel. 

This estimate, as has been before subin ted, was $391,912,00. 
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There has since been appropriated: 


In 1870.$100,000 00 

187:$. 20,000 (0 

1874 . 75,000 00 


1875 

1876 


• • ib m m m m m m «n • • <m m m m m m §> m m m m m m m m m m m * m m m m m m m m m m m 

mmmmmrn-mmmmmm m m m m m m m m m m mmmmmmmmmrn m m m m m m m m m m 


m m <* m ••••«■• 

m m m m m mm•mm 


75,000 00 
40,000 00 


Total expended and pledged lor the work. 


m m m m •••• 


m m m m m 


m m m m • m m m m 


Balance to be appropriated under this estimate 


m m m 


m m m 


m m m 


310,000 00 
. 81,912 00 


MATERIAL RESULT! 






have 
Peak 

r of 

menfc ill Beardstown 
at bar 
For details 



Dams and jetties . 

As mentioned elsewhere, the past season has proved very unfavorable for the con¬ 
struction of brush and stone dams. This high stage of the river, however, aids mate¬ 
rially in the construction of earth-dikes with dredged material. A liberal deposif of 
this nature, in many cases, answers very well as a substitute for the brush and stone 
<lam work, and, when within the limits of our “ haul,'” is entirely without cost. 

Surreys. 


During the year detailed surveys have been made (both before and after dredging) 
of Pilot’s Peak, Buckhorn, Grand Pass, Spar Island, and Sugar Creek Bars, also bur at 
Beardstown, and part of Bath Chute; and preliminary surveys of Spar Island, Sugar 
Creek, West Point Chute, (some 7 miles in length,) Sangamon, Toll-Gate, and Beards¬ 
town Bars; also bar at Beardstown, Devil’s Elbow Bar, and one-half of Bath Chute. 
This work has been prosecuted under very many difficulties. The prevailing high 
stage of the river hat crowded the base-lines into the willows and timber, causing 
very much clearing to enable the assistants to take the necessary observations for lo¬ 
cating soundings. 









November last 

of 5,CIO 
to its 
a«» to lead 
this case 




or landings. 


Repeated applications, both written and verbal, have been received, asking for a 
email amount of work, by dredging, at sev ral landings on the river. Upon this sub¬ 
ject I submitted a special report, d«ted J.ily 14, l*7t>, an extract from which I will here 
insert, viz: “Concerning the improvement ot' harbors or landings, I wish to state, that 
although it may appear at first thought to he out of our line of work, .yet the state¬ 
ment in the petition of interested parties, heretofore submitted, is worthy of considera¬ 
tion. The local trade of the river, especially in the lower section, is quite important, 
and the more accessible the landings the more readily and cheaply can produce, &c., 
be transferred. The time of the boats’ retention at these points is full as valuable as 
the time occupied in passing over the bars. Many of the towns at these laudiugs are 
quite insignificant and of minor importance. 

The adjacent country, being highly improved and thickly settled, would nodonbt be 
materially benefited by these improvements. Producers are the parties more directly 
in terested. 

After mature deliberation I have arrived at the conclusion that it would not be ia».x- 
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pod lent to apply the amount of funds estimated below in this direction, feeling confi¬ 
dent that such a project will well subserve both commercial and producing interest*. 

The points where this work is required are Peoria, Beardstown, Meredosia, Naples, 
Floreuce, Montezuma, East port, and Columbiana. 


Esimale of cost. 


Eight landings at a mean of $500 each.... 
EU)-4 ueeiing aud contingencies, 25 per cent 


mm m m m m m m m m m m m mm 


m » m m m m • ••*»••• • 


m m m m m m m m m 


• a» • • m «■ m • m m m 


w w m m 


m m m m m 


$4,000 00 

1,000 00 

5.000 00 


ct fully recommeud that the sum of $5,000 be added to the 
wauting for the completion of this work. 


REVISED ESTIMATE OF COST OF COMPLETING THE IMPROVEMENT, 


F&i 















I IE-1 




provide a channel throughout this section of the river, but, after the completion of the 
work at Slim Island, Bedford, Pilots Peak, Buckborn, and G*nnd Pass Bars, onr at ten* 
lion was called to the rest orb g of the channel at Sugar Creek Bar; this exhausted our 
fund, but with the allotment of $10,000 from the appropriation of August 14, 1876, we 
were enabled to re-open this ohanuei aud make a partial improvement of bar at Beards* 
town. Here our new Bind was so far reduced as to oblige us to suspend operations on 
the 15tli day ot November, 187th 
The bars remaining unimproved are as follows, viz: 


lit 




Bi<r Blue River, (partly i 

jtevintrton. 

Atwell’s... 

Silver Creek. 

HtiiTicare Inland.. 

Twelve Mile Maud. 

Six;-III 111) Island. 


» m * * « w «. 



river, (Mow Naples, 


bars. 



» * » «*> 


• « * » • n 


* m «. 


• • « • at . .. * m * * 


» * an • * » • m *»• • • m • » » » • 


• » n «. » n • 


« m m w m m iv iv >b • » • • » • « » >i» » ® * • m m » « & » «■ • » w « * ib * is * m « « «p * « 


• m <* «> » « nos' ii» • 


• » «> • « » » • * • 


w • • * » 


» * » 


m » « » » m 


11 • * 111 10 « • «, • 1 • • 101 1 


• ISO • • m 


win up i> m op «m * * 


Hi « «i « • • * * • • » 


« » M> • m m 


.. » '«i • * » 


• « • m m » « « • m m m » 


• 111 *e. «« . « 


«« 10 « «» Pi Pit » » 


• » » «' • MU » » « • » » » 






Island 

Btard 






i, sugar creeK ii 
uximate amouut 


Eagle Island, 
angamon, Bath 
h excavation is 





In the lower river. 
Iu the upper river 


m m m m m •m m m m mm m m 




• m • • 


TT Cl till •••••• • m • m m • •••••• • • • • • • 

7,500 linear feet of dam at $3.33$.. 

Engineering and contingencies........».... 

Es t i ini in ted c os t of i m p ro v i ug eig h t h arbors. 


152,000 cnbic yards. 

300,000 cubic yards. 

452, (MM) cubic yards at 25 cents 


m m m m 


m m • 


m m m m m m m m m 


m m m m m m 


m m m 


*i« 9 iiii»*i>i» m m m 


m m m 


1113,000 ro 
25,000 00 

12,000 0t» 

5,000 00 


To t al est i m a te. 155,000 CM) 

Approximate amount of available fund Jnn© 1, 1877 .................... 30,000 *K> 

Amount required to be expended in work_..................... 125,000 00 
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Could nu appropriation for this amount ($125,000) 1m secured, to he expended in 
work under contract,and the elements prove favorable, this improvement could bo 
completed as estimated by the close of the fiscal year ending June 30, 16711, 

MAINTENANCE. 

To avoid any delay in the matter of securing an equipment to he owned and operated 
by the Department direct for the purpose of giving additional width to our present 
improved channel, also to- work in restoring obstructed channels whenever a necessity 
for such work occurs, I would most respectfully reuew the suggestion in former 
reports that, a sum of $20,000 be added to this “ estimate of funds required to be ex¬ 
panded in work,” making the total sum desirable for the fiscal year ending June 30, 
1679, $145,000. This amount could profitably be expended in the manner specified 
above. 

FLANS FOR THE FISCAL YEAR ENDING JUNE 30, 1878. 

Owing to the small amount of funds available at the present date, the plans for the 
ensuing year will be, after the improvement, of Bath Chute by dredging and removing 
logs and leaning trees, (also the partial closing of West Point Chute,) to work at such 
points as may from time to time be suggested by navigators, providing such can be 
doue with due economy aud will be for the general interest of the public. 



H. S. Brown. The amount 






T 

has 






*. . 


s after dredging the past season devetop a better-defined char 
3 been obtained since my connection with the work. 

to for the improvement of the Illinois River opened 12 m. June 8, 
f. Macomb , Corfu* of Engineers , United Stated Army, at Rock Island , 
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William Patrick. 
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Name and residence of 
contractor. 
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Wm. Patrick, Phceoix, May 31,1875 Material and $0 28 #0 15 $*2 5 
Oawego County, New labor. 

York. 

H. S. Brown. Hamilton, June 22,1877 Material and 25 15 2 54) 

Hancock County, Illi- labor, 

noia. 
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1 35 
!■§ 


2 = 
0 © 



s a rr 

o 2 y 

u£$ 

5 

lx « © 

£ ti. li * 

ill 

„ c ^ 4# 
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Remarks. 


i*2 50 $11 00 Con tract com 

C leted Octo* 
or 31, 1876. 

2 00 10 00 
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A .—Table showing the amount of work performed and results obtained for the improvement of Vie Illinois River during the fiscal year ending June 30, 1877; 

to accompany annual report of Col. J . N. Macjmb , Corps of Engineers, United States Army . 


Date. 


Year. 


Month. 


1876.. 
1876.. 
1876.. 
1876.. 
1876.. 
1«76 
1876 

1876.. 

1877.. 


• • 


«• • • 


July and August. 

August. 

August. 

August and September 

September. 

October. 

October and November 

November. 

J une. 


Name of bar. 

Cubic yards of 

earth-excava¬ 

tion. 

Price per onbio 

yard. 

Cost of dredg¬ 

ing. 

Slim Island. 

10, 456 

10 28 

12, 927 68 

Bedford . 

2,435 

28 

681 80 

Pilot’s Peak. 

16,632 

28 

4,656 96 

Buckhorn. 

28, 004 

28 

7,841 12 

Grand Pass. 

8,324 

28 

2, 330 72 

Spar Inland .. 

7,456 

28 

2,088 24 

Sugar Cm k..*.«. 

30,316 

28 

8, 468 46 

Ai J IrnnUiuw u. 

4,191 

28 

1,173 48 

Bath Chute, No. 1.. 

11,000 

25 

2,750 00 


Dimensions of channel at low water. 


Before improvement, 
(approximate.) 


Length. 


Feet. 
3,400 
400 
3, 400 
5,200 
2,300 


Width. 


Feet. 

3.0 


Depth. 


Feet. 

3.0 

3.0 

3.0 

2.8 

3.0 


After improvement. 


Length 


Feet. 
3,400 
400 
3,400 
5,200 
2,300 


Width. Depth. 


Feet. 

140 

140 

140 

140 

140 


Feet. 
4.0 
4.0 
4 0 
4.0 
4.0 


Time of dredge 
emploj*ed by the 
hour, and char 
acter of work. 


Casting 
on dams. 


R. m. 


Snag¬ 

ging- 

H. m. 


U 

P 

o 

A 

% 


© 

o 


1 00 
5 00 
1 50 


45 
46 40 


Date. 


C 

o 

o 

0^ 

FT 


Year. 

Month. 

1876.... 

July and August. 

1876.... 

A ngust. 

1876.... 

August. 

lt)76.. •. 

August and September ... 

1676..., 

September.. 

1676... 

October..\... 

1876... 

October and November ... 

1876.... 

November. 

1877.... 

J une. 


Name of bar. 


Slim Island 


Bedford. 

Pilot’s Peak 
Buck horn... 
Grand Pass. 
Spar Islaud. 
Sugar Creek 


At Boardstown .. 
Butli Chute, No. 1 


Construction of dams and jetties. 


U 

3 

£ v 

OiS 

£ 


520 


.3 . 
*1 

1 

V 



14 63 


620 2 63. 3 


3,106 


1,764. 6 


ll 

«•§ 

0.9 

o 


to 77.5 


02.5 


o 


c 5 


o 

O 


o 


o 

H 


12,407 86 


1,632 45 


P'0 

V u 

fc * 

p, >1 00 
<0 

o 


a 

2Z*1 . 


♦0 77.5 
*92.5 


300 

1,000 

2,000 

COO 

250 


Remarks. 


» ° 
© £ 
CJ 

« s 

H 


Ill 

Ill 00 

11 

55 00 

11 

^ m m m 

20 17 

11 i 
11 ! 

8 25 
513 33 


The dam of 1874 backed with 
drodged material. 

One earth dike built. 

Two earth dikes built. 

Two earth dikes built. 

Oue earth dike built. 

One earth dike built. 

Did channel restored, and old 
dikes re-onforced. 
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STATISTICAL AND COMMERCIAL INFORMATION. 


For the items under this head embodied in ray report I am indebted to Messrs. John 
Hilt, esq., special deputy collector, port of Chicago; John F. Long, esq., surveyor of 
customs, port of Saint Louis; the collectors of the several internal-revenue districts 
mentioned in tabulated statement, and to George H. Morgan, secretary of the Mer¬ 
chants’ Exchange of Saint Lonis. 

Attention is respectfully called to the amount of internal-revenue collections for the 
State of Illinois for the fiscal year ending June JO, 1876. viz: $23,699,132.27 ; this be¬ 
ing 21.5 per cm torn of the total internal-revenue collections of th© country for that 
year. 

I can offer no more weighty argument showing the importance or expediency of 
securing liberal appropriatfons for internal improvements than the above. 

The tabular statements furnished under this head are intended to exhibit the im¬ 
portance of this water-ronte as compared with others. 

inability to secure commercial statistics from 
The trade rom Bath, Havana, Liverpool, Kingston, Lancaster, Pekin 

Peru, and La Salle, to Chicago,via the Illinois 
must amount to a large sum. 






Shipments to 
Supplied to 


Total 



• * » » m 


m m • • 


• m m 


• « • m « 


• • » 


• <■» m • «i» 


« • * m 


• * m m 



» * 


» m « » « * » « * ♦ « « • • m » • » * » m m m 


m * m 


• m m »■ m 


000 


The ice-trade is stated to amount to some 150,000 tons annually, the larger part of 
which is transported from La Salle and Peru to Saint Louis and poiuts below. 


Statement showing the movement in flour and grain for 1876 the following routes. 


RECEIPTS. 


By— 

Flour. 

Wheat Corn. 

Oats. 

Eye. 

Barley. 

Upper Mississippi River boats. . 

Lower Mississippi River boats.. 

Illinois River boats .. .. 

Missouri River boats ..... 

Ohio, Cumberland, and Tennessee River boats. .. 
Red, Ouachita, /Arkansas, and White River boats 

1 

Bbls. 
51,040 
63,909 
13. 577 
4, 733 
61 

* «' SOS' « « SOI. II* * 

Bush. Bush. 
578,639 305,330 
455, 720 15,780 

616,223 399,269 
393,900 932,586 

1,636 . 

3, 480 .. , ,00, .00 ,00, , 

i 

Bush. 

1,248, 760 
311 
36, 386 
11,439 

• * • » • * * « <m sis * 

* 9 » on m m • * ,oi» «oi • 

wm 

Bilfi.rl 

Bush. 

377,290 

5,866 

33 

1,767 

• si, m *. w ,* • • 

so, m ,000 soo ooo ,oo, 000 « 


B y ' mmm 

Flour. 

Wheat 

Com. 

* 

O.U, 

Ey* 

Barley. 

w Orleans .••••*« 

Ohio, Cumberland, and Tennessee River boats.. 

Upper Mississippi River boats... 

Illinois River boats ...... 

Missouri River boats .... 

Bbl*. 

452,011 
224, 605 
61, 185 

lo] 343 
36,361 

Bush 

5,’ 679 
29,218 

47! 821 
48,895 

Bush. 

81 IH 700 
15,463 
59,325 
1.625 
1, 600 
• • ,io, « • • • • • « 

186] 777 
106,785 
176 
1,131 
162 

Bush. 

688 

8,615 

108 

5 * 343 
933 
432 
8,356 
1, 803 
40 


Statement showing the amount of freight in tons received at Saint Louis by river for five years. 


Rivers. 


Upper Missif Ippi................... 

L*»wer M istissi ppi... 

Illinois............... 

Missouri........ 

Red, Ouachita, Arkansas, and White 
Ohio, Cumberland, and Tennessee... 


1876. 

1875. 

1874. 

1873. 

1872. 

224, 860 

198,100 

231, 060 

281.175 

242. 584 

147. 185 

12- 020 

169. 780 

226.535 

295. 960 


153, 995 

192, 770 

125,715 

175, 370 


30, 160 

44. 830 

38,630 

26, 895 


100 

340 

1,075 

3,720 

136,325 

153,150 

93,985 

127,925 

119,390 
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Statement showing the amoumi of freight in tons shipped from Saint Louis by river for fre 

years. 


. - .- .—- —-- . ■ r— ■ ■ .....— 1 

Rivers. 

1876. 

1875. 

1874. 

1873. 

*• 

1872. 

Ked, Ouachita, Arkansas, and White......... - 

Cumberland and Tennessee... 

0 h. no #•••*• *•••••» •••••ini #••••• ••••«••»)•• 

93,360 
371), 97n 
20, SCO 
19,3C0 

• <■•••••*• 
3,015 
83,960 

96,225 
367, 235 
18, 470 
25, 100 
1.480 
1,560 
129,025 

95, 80*1 
469.065 
13,740 
20,390 
5.445 
2, 225 
100,660 

61,936 
525,445 
11,695 
27, 810 
34. 640 
2.040 
119,660 

55,235 
543,666 
15,930 
1 27. SM 

' 117, «3 








• 

mtm 

Ck 

o< 

••**» 

* 

J2 

m 

iu 

•V* 

s 

o 

Ou 

Os 

p 

§J 

8 

1 

gg.i(WBi 

fiiai) 

m 

Illinois. 

# 

'80 

, X 

1 5 

m 

*mm 

a 

hi 

• 

© 

i ® s 

1 S 
«* 

M 

mm 

•e 

• 

o 

CISC 

~ 3 
•Eg 

© rj 

0amm • 

5 

* 

o 

•mm 

? * 

«* 

© 

P 

! 

X 

Cl 

*»rf 

0 

H 

8 

wmm 

0 

a 

© 

•a * 

i 

«i 

cs 

I 

1 

j; 

tc- 
T 3 

’*•' LI 

c 0 

16 

a 

0 

H 

1 -76. 












37 

59 

11 


• an « «• 

2 

18 

117 

27 


February ....... . . 

34 

53 

15 

| 

' "1 


13 

116 


®TlI?nl 

JlJLl! i C» Il l * • « • * m m «> <» «n * m % • <» m « « # <® « m .■ m ■ • ..■ 

no 


mm 

HHI* HlH MHB mto 

3 

• ««"' • «» * • 

2 


212 

314 

99,155 

April ... 

77 


38 

9 

» m mm m m 

4 

14 

208 

P5 

PC. 995 

May ........-..... ............. 

107 

58 

34 

17 

1 

2 

21 

240 

87 

93.4T5 

June ............................... 

92 

56 

23 

16 


i 

12 

arertTf 


7»»,9<3 

.Tnlv ...... 

JIM 

54 

*25 

14 


2 

11 

2t>4 

48 



mrm 

59 

32 

18 


2 

mr ,« 

215 


54,440 

8eptemb*r ,. .................. 

m 

mm 

*25 

n 

• mm m M mm ♦ 

1 

w- 

7 

194 

33 

53 , m 

October ......-..._... ........ 

105 

m 

22 



2 

7 

212 

51 


Nove*nher ......................... 

96 

isfJ2 

23 

3KI 



If 

193 

3f!l 

48,155 

December....... ..................... 

i 

3 

5 

i 

. Win win 0 OOP - 

• m mm m 

» 

« 

• 

• i 

* 


> 

5 

1, ID 

JL Cl' i 111 • • <m m> # « m m » " • * * « m * m » » m m m m 

! 

"“i 

661 

** 

106 

* 



X II22 

* 

688,755 


DEPARTURES. 
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Upper MieHiseippi- 

Lower Mississippi. 

Illinois. 
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CUSTOMS-REVENUE. 

The work of improving the Illinois River is entirely within the cnstoms-district of 
New Orleans, and extends from La Salle, 97 miles from Chicago, to Grafton, on the 
Mississippi, 46 miles from Saint Louis. 






























































































































































































APPENDIX P. 557 

The total length of the section of river is 223 uiiles by survey, or 2G9 miles by steam* 
boat men’s eanl-distauees. 

Th« aiuouut of cnstoms-revenue collected in fiscal year ending Juno 30, 187fi, was— 

At Chicago ... $1,6fi7,1R r » 08 

At Saint Louis ...................................................... 1,508,759 31 

The tonnage of the Illinois River, as enrolled at the port of Saint Louis, is 20,253, 
(including ice-barges.) 

INTERNAL REVENUE. 


The internal-revenue districts directly connected with the Illinois River and the Illi¬ 
nois and Michigan Canal; and the amount of collections reported, are as follows, viz: 








Goo 




, .„compiled by Special Deputy Collector Henry P. IVyman 
source* at the port of Saint Louis, Mo., during the last jiftetn years . 




Year. 

I ui port-duty. 

Tonnage-tax. 

HospitaUtax. 

Inspections. 

Storage. 

Official foes. 

Collections in 
coin. 

" currency. 

Total collec¬ 
tions. 

i 

1*4,425 15 

13,228 06 

12,304 60 

1771 00 

♦523 48 

♦585 50 

♦U, 425 15 

$4, 184 58 

#18,609 73 


20, 404 70 
36, 622 09 

4,191 20 
24,916 85 

4,550 60 
3,644 60 

3,342 25 
4, 194 00 

950 33 

1,661 80 
J, 785 15 

20, 404 70 
36,622 09 

10 614 98 

31 019 fig 

IfcCI 

436 50 

13,288 25 

49, 9f0 34 

1864 ... 

76, 448 43 
586, 407 07 
785, 651 30 
1, 236, 798 06 

24, 104 00 
30, 259 25 
2<, 435 22 
27, 491 70 

6. 185 55 
10,271 10 
8, 465 50 
8,556 18 

5, 636 00 
18, 848 05 

11.145 70 

408 4 > 
729 74 

1,890 30 
5, 410 40 
4,541 30 
3,558 15 

76, 448 43 
586, 407 07 
785,651 30 
1, 236, 798 06 

18 311 50 

94 759 92 

1865 ..... 

60 176 14 

654 583 2 III 


424 98 

49,284 48 
60, 457 82 

W | 8- a\ •iIIIbiH m 

834 935 78 

1867 . 

15,571 00 

2. 403 24 

1,297, 255 88 

1868 ... 

1,403,997 64 

16. 483 57 

6, 244 64 

14, 044 83 

1,383 18 

3, 880 15 

1, 403, 997 64 

53, 988 02 

1, 457, 985 66 

1869 . 

1,711,256 19 

Abolished .. 

6.619 98 

14, 306 92 

2, 487 42 

1,890 00 

1,711,256 19 

52, 856 12 

1,764, 112 31 

1 870 .. 

1,996,083 49 

1, 874, 907 29 

1, 697,563 27 

1, 376, 466 32 
1,674,116 53 
1, 159, 849 17 

1, 748, 374 30 

„ . do __ 

7. 003 64 
10,590 50 
11. 325 78 

14.040 49 
16, 306 60 
16. 114 57 
14, 512 98 
13, 895 26 
13,022 72 
13,700 94 

1. 390 31 

1 , 226 36 

2, 459 09 

1, 829 45 

1,742 00 
1,653 00 
1, 168 00 

2, 482 65 
2, 278 80 
2,587 50 
2,630 80 

1, 949 65 

2, (99 45 
2,550 00 

1, 996, Or3 49 
1. 874, 907 20 
1,697, 563 27 
1,376, 466 32 
1,674,116 53 
1,159,849 17 
1, 748, 374 30 

41,400 66 

30, 402 26 
32,486 94 
30, 179 98 
29, 475 25 
26, 353 70 
28,994 75 

2,037,484 1 5 
1 , 905, 309 55 
1, 730,050 21 
1,406,646 30 
1,703,591 78 
1,186,202 87 
1,7.7,369 05 

1871 .. 

_ do . 

1872 . 

__do . 

1873 . 

. .. do . 

11,206 75 
11,868 34 
9, 578 53 
12,005 81 

1874 ...,..,.,.. „ . „..,...,. „ ,... „ „... . ... 


1875 . 

• • • • t • • n • • 

.. _ do ... 

1876 . 

...do . 
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APPENDIX P 
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CUSTOM- WAHEnOUSE TRANSACTIONS, PORT OF SAINT LOUIS, DURING 1876. 


I 

1 

Foreign value 
warehoused. 

Duty on ware- 
housals. 

Foreign valne 
withdrawn. 

Dnty paid on 
withdrawals. 

In warehouse Deoember 31.1875 ..... 

$75,907 00 
% 371,159 00 

$46,636 00 
1, 448,069 72 



Transactious during the year. 

$2, 430,923 00 

$1, 478, 984 21 

Total . 

2, 447,066 00 
14,504 00 

1, 494,705 72 
14,647 33 

2, 430, 923 00 

1, 478, 984 21 

3ln warehouse December 31. 1876 . 





Dutiable value of foreign imports into Saint Louis. 


1869 . $3,272,276 

1870 . 3,848,000 

1871 . 5,129,000 

1872 .. 5,060,000 


1873. 

1874. 

1875. 

1876. 


m m » 


$4,055,000 
4,469,000 
2,292, 000 
3,100, 000 


Duty collected last four years. 


1873 

31874 

1*75 


m * 


m m m 


$1,376,466 32 
1,674,116 53 
1,159,849 17 



• • m 


$1,748,374 30 



m « m m • * • 


i, 958, 806 30 




























StnktHtnt of the hMinay* of the por' of Smut Lomu for tin fiial ttuvat pm r*. ( ompfh l htj Mr, S\h)n Voumff t (frputy xtirrcyor. Copint from the Sai*t Look 

U tolnhlJviHOcrut* 


5C0 




# 


REPOET OF THE CHIEF OF ENGINEERS. 




c 

e 

o 


® 

Cj 

t£ 


O 

H 


d 

c 

o 

H 


c a *r r. o 3 t r. ?< 

vox 

C *.l'X5^h6S 


5 a* 

'w X 




* 

o 


<*r??5 wc^ct stftccr: 


d 

P 

o 

H 


<o *ri p o o 51 - g c» p i? 


r- x -- x 


X 


ir.XP 


• ••••• * • • • 

S3 $£;S3?j3SS 

rf f ^ x" - -* •r r x o W « 
ci « w rt 3 c p 


6 

fc 


o c x x x o *c lo r* 


li 
£ ° 

*§ 


nc»^- 

—* O O 



• 

• “3 

* 5 J 

£3 

c .3 

« y 

u^» 

d 

s 

0 

H 

«*• x %• tS xpinoi-* 
cf ?i *T l l 1 . 51 X 5 f* •" 

»•».»*■<•*•>*#• » «* 
« ;o -- r- r, ft ~ <5 *2 li 9 

« rt ;i :i f! ^ 0 *r # irt 5 

X w 

rt - 
£ 2 

6 ; 
^ 1 

0 0 f- r r. -• p •; - « c 

d 

0 

§ 

0 

« 

d 

a 

3 

H 

r- x - 5* rt r. 0 P P c c* 

0 ^ 0 r. p *.5 * i- *1 m p 

fC — - **• X T. ** '■£ H xl ,i 

x 1 - 0 *£ •« •*: t — t « r. ' 

<c x.-rcwr^^r-oiKrt 

^ 1* ^ 5 l O ‘5 

cd 

• 

r.o^'it^os0 « — 
& noi-<.o tp 2 4- 

O 

0 

H 




d 

P 

o 

H 


# 


• O - - O O f- 5» -• 


■ t i 


• * • • 


• • 

• t 


• -* x o o rr — cs 

• 55 X « 5< X/ 5X 
X A> P C* ^ ?5 4''* 


* • • ** 


fe . 

1 

i • • 



a *-. 

• 

1 # . 0 -* 0 - x 5# rs ^ rj 


0 

53 ^ 

>5 

• • 

• • 

* • . 


• • 
^ a) 

G« 


« 

c. 

£ 

cc 

O 

W 


•j 

o 


d 

c 

c 

H 


r* x — c 

%n -* l - : rt o t 

ri p? c* i :» ^ 

ql i' ».. r. 

2 x .< _ © - 


o-'Nr?- 
rs x o ii x 

«r» . f ^ • 

1 * -^zx 


so c* i- ti r- 
O J. h a 


t r* r- ; 

s -fx !"• 25* rf 

: p I* p i a i 


c 


a © - ct 
O — X -r 
W 4 51 -« -* 


O T 5* - 51 
X O O O P 


*ao!)o.vl»a| 
i^ion * paw nun 


or5*-i^r*5*?ir-oxr- 
xs;. p«-r*ir,f f 

—» ?5 — — — 


•liMtii^oq o i |4 

•cm o) Haoiswuupv' 


-hPfih-C’JCO 
o j so *. o *r *5 © ;o ;o 




X- 

d 

o 


C f X O O -- 51 - ^ *5 P 
p p - 5i -• r* r- 4 - r- r* 
X X X X 1 X X t r X X 


Digitized by 











































APPENDIX P. 


561 


DRAW-BRIDGES* (SHEER-BOOMS AND BOOM-PIERS. 


As the above subject is frequently agitated by navigators of the Illinois River, and 
repeated requests made that protection-worts b© constructed to facilitate the passage 


of boats and tows through bridges, and as the act of Congress approved March 3, 1875, 
only makes provision for bridge-piers on the Mississippi River, I respectfully ask that 
a copy of your letter on this subject to tbe Chief of Engineers, dated June 15,1874, be 
here inserted. 

United States Engineer Office, 

Bock Island, III,, June 15, 1874. 

General: I have the honor to acknowledge the receipt of your favor of the 11th 
instant, calling upon me for a early report upon the inclosed printed act, first session 
Forty-third Congress, H. R. 3379, by the Hon. Z. Chandler, chairman of Committee on 
Commerce, United States Senate, which was referred to the Hon. Secretary of War for 
any “ information as to the necessity of proposed law, together with suggestions or 





Tbe papers 
mendations: 

1 st. That the bill should be made to include in its provisions the 
ts bridges and piers. 

i 2d. Instead of making it mandatory that all bridge-piers on the Mississippi River 
and Illinois River shonld have sheer-booms on their up-stream ends, it should be 
enacted that Bheer-booms and boom-piers be placed above snch pier or pieis in said 
rivers, and of such construction as tbe Army engineer having charge of the improve¬ 
ment of said rivers may direct, the same to be constructed and maintained at the 
expense of such companies or owners of the piers in question. 

The necessity of such a law is obvious to the navigators of tbose rivers and to the 
engineers in charge of the river improvements, nod its enactment would conduce greatly 
to the facilitating of the navigation of said rivers. 

I remain, very respectfully, your most obedient servant, 

J. N. Macomb, 
Colonel of Engineers . 

Brig. Gen. A. A. Humphreys, 

V. S. 



Accompanying this report are maps of Slim Island and Bedford: (1) Pilot's Peak 
(2) Bnckhorn, (3) and Grand Pass (4) Bars—scale 800 feet to 1 inch, show in g 

the system pursued in dredging, and the comraction of channel by means of brush ana 

stone dams, and earth dikes built with dredged material. Also a copy of water-record 
for the fiscal year. 

In conclusion, I take pleasure in stating that the several members of theengi 
force merit your favor for the faithful performance of the duties assigned them. 

The preseut organization is complete; the members are energetic and reliable. 

Very respectfully submitted. 

Your most obedient servant, 

R, 

Col. J. N. hi 



Corps of Engineers , 

30 E 
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Illinois River improvement—water record from July 1.187% to June 29,1877. 
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ILLINOIS RIVER IMPROVEMENT 


PILOT’S PEAK BAR. 


fr/* 


S CAL K 


Sketch showing details of work, to he append¬ 
ed to the Annual Report to the Chief of Engineers, 
for the fiscal year ending June SO, 1877, by Col. 
J. N. Macomb, Corps of Engineers, TJ. S. Army. 
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REPORT OF THE CHIEF OF ENGINEERS. 


work on the concrete dike, to all of whom I am greatly indebted for the faithful aod 
able limner in which they have performed alt the duties devolving upon them. 

Very respectfully, your obedient servant, 

J. L. Gillkspik, * 

Engineer. 

Mej. F. U. Farquiiar, 

Corps of Engineers, U. S. J. 

As reported in ray last annual report, proposals for building the roll¬ 
ing-dams and for furnishing and putting in place gravel were opeued 
June 29, 1876, but owing to the lateness of the season that the appro¬ 
priation became available the contracts were not awarded until Septem¬ 
ber 1, 1876. The contract for building the rolling.dams was made with 

M e ssrs „ Cook & Fol so in, a i»d I: h a t f or g ra v e 1 - lit 11 i n g wi It It II essrs. He u r j 
& Abraham. 

After due advertising contracts were made with Messrs. Cole & Ham¬ 
mond for furnishing the necessary lumber for remodeling the apron, and 
with Mr. Femlall G. Winston for furnishing and nutting in the bowlders 
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ABSTRACT 


appropriations m 


By act approved July 11, 1870.... .. 

By act approved March 3, 1871 

By act approved June 10, 187*2 ..... 

By act approved March 3, 1873.,... 
By act approved June 23,1874....... 

By act approved March3,1875 ..... 

By act approved August 14, 1876,.. 
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« » m » m » at * <m> HHP » «- «" • m m hi. . « m hip 


IHH HHP HHP HHP HHP « » *» HHP HHP HHP HIP « HHP HHH. 0 .HP HHP HP « HHP HI. HIP HHP HP <18. HIP Hilt H» »■ HO » • HIP M» 


Original estimate for carrying out present 
Beruuining to be appropriated ........... 



HH HIP HIP HIP Hilt Hit » HIP HIP HHH nil 


Hl» m m «» HHP HHP HHP HIP HO « HHP HHP HIP Hit Hi.HP HHP HIP HIP * HP 


HP * 


Hit HIP • « HP 


«> HP HHP 


*850,000 00 

*50,000 00 

*50,000 00 
*50,000 00 
125,000 00 
100,000 00 
120,000 00 

545,000 00 

5^9,726 31 
184,726 31 


Money statement. 

July 1,1876, amount available... 

Amount appropriated by act approved August 14, 1876. 

July 1,1877, amount expended during fiscal year ...... 

July 1, 1877, outstanding liabilities... 


. $3,062 38 

. 120,000 00 


• <m m s® 


m m m m m hup tat m mm # « 


081 86 
482 12 


July 1, 1877, amount available 


m m m m 


m * • • • 


m m m m m m mm 


* • * 





Amount (estimated) required for completion of existing project 


* These sums were used before the adoption of the present plan. 


64,563 96 
58,498 40 

iiiiiiiiimmii iiiiii iuii- i T miTinii'i'immmnimiiii’TtMtn 

184,7s!6 35 
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Abstract of proposals for filling excavations at the Falls of Saint Anthony , opened at 12 m., on Thursday, June 29,1876 x by Major F. 27. Farquhar , Cory# o/ 

Engineers , U. S. A. 


Name and residence of bidder. 

For furnishing and put¬ 
ting in place gravel- 
tilling in the tunnel 
and east passage, 
12,000 cubic yards. 

For furnishing and put¬ 
ting in place gravel¬ 
filling west of Nicol¬ 
let Island, 9,000 cubic 
yards. 

t 

Aggregate. 

Remarks. 


Prioe. 

Amount. 

Price. 

Amount. 



Martin Strong, Duluth, Minn. 

f 0 63 

$7, 560 00 

|0 03 

|5, 670 00 

113,230 00 

Informal. Only one copy of proposals received. 

Horace C. Henry and David T. Abralum, Minneapolis, 
Minn. 

52* 

6,300 00 

21 

2,160 00 

6, 4G0 00 

Contract awarded. 

John P X rdk. Siitnl Paul, Minn . 

1 25 

15. 000 00 

95 

• 8. 550 00 

23, 550 00 


T<n'irm* 1. [\ ml,ill Wismjr i,and Philip B. Win¬ 

ston. Minneapolis Mian 

57 

6, 840 00 

2.J 

1 

1 

2, 655 00 

i 

9, 495 00 


Pi an kiln CuuL ami Mlgar i'aLuui, Minneapolis, Minn.. 

33J 

4. 000 00 

18 

i 

i i 

1,620 00 i 

i r 

1 

i 

5, 620 00 

Informal. Duplicate bid not signed by guarantors 
or by Franklin Cook. 

William Patriok, Plicenix, Oswego Comity, N. Y. 

85 

10. 200 00 

40 

3, 600 00 

13. 800 00 

Matthew Frier and Thomas Daly, Minneapolis, Minn. 

49 

5, brO 00 

35 

3, 150 00 

9,030 00 

Informal. No specifications attached to bid. No 
guarantors. No witnesses to signatures. 

Joseph W. Smyth and John Donohue, Saint Paul, Minn_ 

2 00 

24, 000 00 

1 50 

13,500 00 

37, 500 CO 

Informal. Only one copy of proposals received. 
Na witneH-i to signatures. 

J. C. Lawrence, Minneapolis, Minn. 

73 

! 

* 

8,760 00 

47 

4, 230 00 

12, 990 00 

1 i <i i <] On one signature Of gnarantors wit¬ 
nessed. 


O 

o 

o 

00 , 

FT 
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it Anthony , opened 12 m., on Thursday, June 29, 1876, by Maj. F. U. Farquhar , Corps of 
Engineers , V, S. A, 



Name and residence of bidders. 

For fn rnia h i n g 

framing, bolting, 
nod pulling In 
place pine tim- 
Li r, lei t, 

bom d-measure. 

For furnishing 
wrought-i ron 
drift-bolts, 1| 
inches diame¬ 
ter,* 13, 308 
pounds. 

For furnishing 
wrought-i ron 
drift-bolts, 1 
inch in diame- 
ter; 30,048 

pounds. 

! For famishing 
wronght-i ron 
drift-bolls, 4 
inch in diame- 
‘ ter; 6,220 
| pounds. 

For famishing 
snd putting in 
place sheet- 
iron J inch 
tbiok ; 45,500 

pounds. 

For famishing 
and putting in 
place stone; 
300 cords. 

1 

Aggregate.. 

i 

Price. 

i 

Amount 

Price. 

Amount 

Price. 

♦ 

J Amount 

Price. 

1 

i 

1 Amount. 

Price. 

t 

* 

Amount 

I 

i 

IPrioOt 

Amount 

1 

i 

Sumner W. Farnham and Henry A. Dow, Min¬ 
neapolis, Minn.* 

C 

*•>9 88 

26 00) 

$18,707 75 

to 4} 

1 

i $598 86 

$0 4| 

$1,352 16 

$0 5 

i 

$311 00 

$o 54 

• 

$2,502 50 

i 

$8 00 

#2,400 00 

$25,872 27 

1 

J. C. Lawrence, Minneapolis, Minn i.< 

♦25 00 > 
§10 00 ) 

16,914 80 

l 

41 

1 

615 49 

41 

1,389 72 

H 

349 81 

| 

58 

j 2, 559 37 

; 8 00 

1 

2,400 00 

24,229 25 

i and William I). Hale, Minne¬ 
apolis, M luu. 

25 00 

15,652 40 

*iV 

i 

590 54 

4i 7 o 

1, 333 38 

4, 7 c 

! 

276 01 

• 

i 

418 

2,019 06 

i 

9 75 

2,925 00 

22,796 39 

11 N- nn and David T. Abraham, Min- 

lo iifjoll *, M luu. 

23 75 

14, 869 78 

4* 

598 86 

4J 

1,352 16 

44 1 

279 90 

1 

54 

2, 388 75 

i 

5 00 

1,500 00 

20,989 45 

. i i • < Finston, Philip ! 

1’ ’A lnMnn M11 - r 11 > i j • L i ', Mimj. | 

27 00 i 

16. 904 59 

4* i 

i 

598 86 

4* 

1,352 16 

44 

279 90 

54 

1 2,502 50 

7 00 

2,100 00 

23,738 01 

i, Minneapolis, ' 

Minn, ll j 

22 90 

14,337 60 

3i 

I 

4«2 41 

3t 

1,089 24 

44 

287 67 

4* 

2,104 37 

l 

4 00 

1,200 00 

19, 501 29 

U ■•i.nmi .u ice, I'lut'iiix, o«wogo County, New , 
York. | 

3*4 00 

21,287 26 

8 i 

1,064 61 

8 

2, 403 84 

8 

497 60 

10 

4,550 00 

10 00 

3,000 00 

32,803 34 

Joseph W. Smyth and John Donohue, Saint 
Paul, Minn.H 

30 00 

18, 782 88 

74 1 

998 10 

74 I 

2,253 60 

1 

74 

466 50 

74 ( 

3,412 50 

13 50 

• 

• 

4,050 00 

29,963 58 

D nald Grant and Edmund H. Le May, Fari¬ 
bault, Minn.** ! 

28 00 

17, 530 69 

4 

532 32 

4* 

1,352 16 

l 

5 

311 00 

9 

4,095 00 

1 

1 

i 

8 00 

2,400 00 

26,221 17 


* In formal. Only one copy of bid. No guarantors. No wituessos. || Contract awarded. 

t Informal. No witness to guarantors. No seals attached. T Informal. Only one copy of bid. No witnesses to signatures. 

* Two-inoh pins. ** Informal. No witnesses to signatures. 

{ One-and-a-quarterioch pins. 
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o 
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4 


Minn., opened June 25, 1877, by Maj. F. V. Farquhar , Corps of Engineers, 
A. 


Pine plank 8 inch¬ 
es thick, 20 feet 
long, 233,000 ft., 
board-measure. 


Pino plank 8 inch-1 .Pine timber 12 Pine timber 12 
es thick, 30 feet inches square. 20 inches square,30 

long, 40,000 feet, ft. long,. 411,000 feet long, 30,000 

board-measure, ft, board-weas* It., board-meas- . 

ure. nre. Aggregate. 


Price, i Amount. Price. Amount Price. Amount. Price. Amount 


#10 00 #2, 330 00 
9 «5 1 2, 248 45 
9 25 2,155 25 

9 90 . 


#13 00 

11 48 
11 20 

12 90 


#520 00 
459 20 
448 00 


#10 00 #4,110 00 
9 48 3,896 28 

9 25 3,801 75 

9 90 . 


#13 00 
11 33 
11 20 
14 00 


#390 00 
339 90 
336 00 


#8,770 00 
8,308 83 
8,038 00 


f Informal. Only one copy. No seals. 


Qgq -t> XKM3d<JV 
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Abstract for proposals for furnishing stone at the Falls of 8aint A nthony, opened June 25, 

1877, by Maj . F. U. Farqukar , Corps of Engineers , £7. 8. A, 


Maine and residence of bidders. 


Pries per 
©»rd. 


McDongall 8c McLennan. Duluth, Minn 

Edgar Folsom, Minneapolis, Minn __ 

Fendall O. Winston*. 

Breen & Young, Saint Paul, Minn 




* m m m m « 


• <m a « mm m a m m m 




««■«»»«» # m m m • # 


• m 




• • « • ■ • 


m m m m m m • • mu* • • »•••••■•••>• m m m m m m nmmmmmmmmm • m «® » • 


917 90 
19 50 

14 50 

15 50 


Contract awarded to Fendall G. Winston 




Q 2. 

MISSISSIPPI RIVER ABOVE THE 

THONY, MINNESOTA. 

No work was done last season. Work for this season commenced at 
Battle Rapids, 41 miles above Minneapolis, the last week iu May. It 
is being done by hired labor, use being made of the steam cjrane scow 

built in 1874. All that can (be done during the present season is the 
bettering of the navigation at a few of the worst places on the river, 
viz, Battle Rapids, Houghton’s Flats, {Spring Rapids, and 
Rapids. • 

A light self-propelling dredge should be built, but tbe present appro¬ 
priation is too small to build it and do any work. It is possible that the 
steam crane-scow can be fitted up with dredging apparatus and a stern- 

wheel. Estimates will be forwarded for this fitting up as soon as they 
can be made by competent persons. 

The estimate for improving the Mississippi River between tbe Falls of 
Saint Anthony and Sauk Rapids (see page 452, Part II, Annual Report 
of the Chief of Engineers, 1875) was $144,607.50. Since this estimate 
there has been appropriated $20,000, leaving $124,667.50 to be 

at least $50,000 
ap 

The whole com 














the river is seriously 


e logs 



ABSTRACT OF APPROPRIATIONS MADE FOR IMPROVING THE MISSISSIPPI RIVER ABOVE 

THE FALLS OF SAINT ANTHONY. 


By act approved Jane 23,1874* . 
By act approved August 14,1876 


• m m m m m - 

• ••<•••• mmmm'mm mm mmmmm 


• m m m mm 


m m m m 


m • 




$25,000 

20,000 



Original 'estimate for the work between the Falls of Saint Anthony and 


Saint Cloud, Minu. ...... .......... ........................ $144,667 50 

Rtiinaining to be appropriated ...............................-...... 89,667 50 


nde and expended before tbe adoption of the present project. 
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Money statement. 


Amount appropriated by act approved August 14,1876 
July 1,1817, amount expended during fiscal year...... 

July 1,1877,outstanding liabilities ..... ...... ....... 




$ 1,366 78 
* 1,9*23 20 


July 1,1876, amount available 


• m m 


m m m a % m m m <8 • • • • 


• ••••• • m • • • 


1 * 20,000 00 


3,289 98 
16,710 02 


Amount (estimated) required for completion of existing project. .. 124,667 50 

Amount that can be profitably expended iu fiscal year ending Jane 3U, 1879. 50,000 00 



T 






ON MISSISSIPPI 
LNNESOTA. 


No work has been 
















required by the act approved March 3, 1875. 

The State of Minnesota should annul the grant to the parties now 
holdiug the laud-grant, and release the same to the United States. 

Should it be determined to carry on this work, a sum not less than 
$300,0,0 should be appropriated for the fiscal year ending June 30,1879. 


Money statement 

J inly 1,1.876, amount available.......................................... $25,000 CO 

July 1,1877, amount available ......................................... 25,000 DO 


Amount (estimated) required for completion of existing project.... ...... 92*2,121 

Amount that can be profitably expended in fiscal year euding June 30,1879 300,000 



IMPROVING MINNESOTA RIVER. 


No work was done last season, as no funds were available. 

A contract was made July 3, 1877, with Messrs. Douglass & Winston 
Brothers, for removing snags, <&c., commencing where the last work 
terminated, and working down stream. 

Since the last annual report there has been no commerce on the river 
above Little Rapids, nor is it probable there will be any until the lock 
and dam at Little Rapids are built. 

If boats could run duriug the whole season on the river, the work of 
palling out snags, &c., would be of at least some temporary good, but 
until Little Rapids are made passable such work is useless. 

The original estimate for removing snags, overhanging trees, &c., 
was $37,000, (see page 260, Annual Report of the Chief of Engineers 
for 1867.) In 1869 rhis estimate was increased by $15,000, (see page 191, 
Annual Report of the Chief of Engineers for 1869,) making a total of 
1152,000. 

There has been spent $77,879.16 in removing snags, &c., and there 
are plenty more in the river. 

Every high water brings in many snags. 
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KBP0RI OF THE CHIEF OF ENGINEERS. 


At least 160,000 should be appropriated for commencing the construc¬ 
tion of the lock and dam at Little Rapids, 


ABSTRACT OF APPROPRIATIONS MADE FOR THE IMPROVEMENT OF THE MINNESOTA 

RIVER. 


By 

By 

By 

By 

By 





net approved 
act approved 
act approved 
act approved 
act approved 
act approved 
act approved 



March 2, 1867 
July 11, 1870 
March 3,1871 
June 10, 1872 
March 3, 1873 
June 23, 1874 
March : 
August 



m m m m m m m • m m m m m m »»•»«# • m m m m m •••••• mm 


m If ■ • •• m m m m m m • m m • • • * *» m m m m m m m m » g»n« 


$ 37,500 
10 , 01*0 
io, m 
10,000 
10,000 
* 10,000 
10,000 
10,000 





Amount (estimated) required for completion of existing pro¬ 
ject, (lock and dam, Little Rapids)... 

Amouut that can be profitably expended in fiscal year endiDg 
June 30, 1870, (lock and dam, Little Rapids)... 


* Used in making survey of river. 



463 OS 



1,000 00 
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Abstract of proposals for the removal of snags, 4 - 0 ., from the Minnesota Biter, opened July 2, 1877, by Maj. F. V . Farquhar, Corps of Engineers, 17 . A A 



• 

Names and residences of bidders. 

For removing 
bowlders, 50 cu¬ 
bic yards. 

For removing overhanging trees. 

36" diameter and 
upwards, 26. 

30" to 36" diame¬ 
ter, 75. 

20" to 30" diame¬ 
ter, 224. 

6" to 20" diame¬ 
ter, 474. 

4 // to 6" diameter, 
201. 

Price. 

Amount. 

Price.. 

Amount 

Price. 

Amount 

Price. 

Amount. 

Price. 

Amount 

Price. 

Amount. 

Kurr^n v StuvUi. Saint F.iial, Mtmt .. ... 


#12 '0 

2 50 
50 00 
37 50 
100 00 
12 50 
25 00 
137 00 

#2 50 
75 

3 00 

2 50 

2 70 

1 00 

2 60 

3 99 


#2 00 
60 

2 00 

2 40 

2 65 

1 00 

2 10 

2 984 


#1 25 
50 

1 50 

2 20 

2 00 

1 50 

1 90 

1 99 


#0 75 

1 75 
75 

1 50 
75 

2 00 

1 05 
1 49£ 


#0 50 
25 
50 
75 
25 

1 00 
80 

m 


Douglas* Sc Winston IJrutlmrs, llinnmpolis, Minn. 

Warren Ac McDoOgsU, Minus spoils, Mmu... 

De Wolf Sl Hooper, Belle Pluine, Minn.. 

KHb:.tr 1V11 •’<■ r 11. Mlim^apuliH, Minn . 

i.Ftutrv A lirvivnt, Minus* poll*, Minn . 

U0LH11 M. Lkmgktea, Minneapolis, Minu ..... 

Webster St Hatley, Henderson, Miuu ... 

#0 05 

1 00 
75 

2 00 
25 
50 

2 74 

#19 50 
78 00 
65 00 
70 20 
26 00 
67 60 
103 74 

#45 00 
150 00 
180 00 
198 75 
75 00 
157 50 
223 874 

#112 00 
3:16 00 
492 80 
448 00 
336 00 
425 60 
445 76 

#829 50 
355 50 
711 00 
355 50 
948 00 
497 70 
708 63 

#50 25 
100 50 
150 75 
50 25 
201 00 
160 60 
99 494 

* 

Names and residences of biddei s. 

For removing snags, &o. 

O 

OS 

b* 

6d 

Ul 

Remarks. 

36" diameter and 
upwards, 47. 

30" to 36" diame¬ 
ter, 10*2. 

— — — - - - ■ — 

20" to 30" diame¬ 
ter, 212. 

6" to 20" diame¬ 
ter, 496. 

4" to Of' diameter, 
143. 

Price. 

Amount. 

Price. 

Amount 

Price. 

Amount 

Price. 

Amount 

Price. 

A 

mount. 

Farrell d ftmvtU, Saint Paul, Minn. 

Douglass A Winston Brothers. Minne¬ 
apolis. Minn. 

Warren A Me llnnguU, Minneapolis, Minn 
lie Wolf A Hooper, Belle Phtine Minn..1 

Kilgar Folsom, Mltm capelin, Minn . 

lai'jtry A Bryunt, M hmeupolin. Minn .. | 
Ibdliu M. Dougins*, Minnea|MiiUa, Minn.J 
WChester A, ll itiey Hemleinou, Mluy ... 

$15 00 

1 00 

18 00 

9 00 

8 00 

2 00 

8 00 
11 99 

#47 00 

846 00 
423 00 
376 00 
94 00 
376 00 
563 53 

#12 00 

1 00 

14 00 

7 00 

6 00 

2 00 

6 05 

9 97 

#102 00 

1,428 00 
714 00 
612 00 
204 00 
617 10 
1,016 94 

#10 00 

1 00 

7 00 

5 00 

5 00 

4 00 

6 984 

#212 00 

1,484 00 
1,060 00 
1,000 00 
424 00 
648 00 
1,480 82 

#6 00 

6 00 

3 03 

4 00 

3 00 

4 75 

3 60 

4 00 

#2,976 00 

1,488 00 
1,984 00 
1, 468 00 
2,356 00 
1,765 60 
1,984 00 

#3 00 

1 00 

t 00 

2 00 

1 75 

2 00 

1 40 

2 00 

#143 00 

143 00 
286 00 
250 25 
286 00 
' 200 20 
286 00 

#4,538 75 

6, 459 00 
6.104 05 
5,008 95 
4,962 50 
5,161 10 
7,049 79 

Informal; signature of one of 
guarantors not complete. 
Contract awarded. 
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REPORT OF THE CHIEF OF ENGINEERS. 


Q 5. 


IMPROVING CHIPPEWA, RIVER, WISCONSIN. 

No work was done during the last fiscal year, A contract was en¬ 
tered into with Messrs. Winston, Douglass & Winstou, July 2, 1877, for 
building brush and stone jetties at the mouth of the river. 

The estimated cost of the work at the mouth was $27,300, (see page 
709, Part I, Annual Report of Chief of Engineers for 1876.) 

Owing to the low prices, the present appropriation will finish about 
half the work at this locality. 

A lock and dam is being built on the middle of the rapids at the 
Lower Dalles, by a corporation uuder a contract with the city 

Wisconsin. 

The estimate of t le cost o ' improving th^ river below Em Claire was 

see Annual Reports of the Chief of Engineers for 1875 and 
1876.) Of this amount, $64,L02.50 are estimated as the cost of 

high sand banks below Eau Claire. 

If the work of improving this river is to continue, I woald recom¬ 
mend that Congress be asked to appropriate the above amount for pro¬ 
tecting the high banks, and an additional sum of $20,000 to continue 
work of building wing-dauis and jetties. 



















Money statement , 


Amount appropriated by act approved August 14 
July I, 1877, amount expended during fiscal year.. 
July 1, 




• m m » •» • • » •nu¬ 


ll* « * m an » » tt .. * • » » 


» » * tt » 


»,ooo 00 



24 24 



July 1, 


amount available 


» 


9,971 


Amount (estimated) required for completion of existing project. 

Amount that can be profitably expended in fiscal year eudiug June30,1879: 

For protectiug high sand-banks ..... $64,109 50 

For wing-dams.......-.. 90,000 00 


199,899 50 
84,102 50 


Abstract of proposals for constructing jetties at the mouth of the Chippetca River , Wisoontin, 
opened Jutie 30, 1877, by Maj , F. U. Farquhar t Corps of Engineers , U, S. A. 


Names and residences of 
bidders. 

For furnishing 
and patting in 
place brash— 
3,300 coble yds. 

For famishing 
and puttiugin 
place stone— 
4,950 cubic yds. 


Price. 

Amount 

Price. 


Winston. Don glass A Win- 

1 

m w M 574 00 

t 

$0 791*3,935 25 

ston, Minneapolis, Minn. 
John Gage. Watop*, Minn .. 
Charles R. Read, Wabashaw, 

# 

00 

1,980 00 

1 58 

7,821 00 

1 15 

3,795 00 

l 20 

5,940 ©0 

Minu. 




Warren & MeBongsll, Min- 

84 

2,772 00 

1 29 

6,385 50 

neapolis, Minn. 

Farrell & Smyth, Saint Paul, 




1 25 


1 75 


Minn. 





Kdgar Folsom, Minneapolis, 

1 49 

4,917 00 

1 79 

3,860 50 

Minn. 



1 




»♦ 
i 


ffi» 509 25 

9,801 00 
9,735 00 

9,157 50 

* » • m m • 


13,777 50 


Contract awarded. 


Informal; no aeala at¬ 
tached to signature* 

of guarantors. 
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Q 6. 

IMPROVING REID RIVER OF THE NORTH. 

Except the fitting out of parties, no work has been don© during the 
last fiscal year. 

The work the present season will consist in— 

1. Removing snags, bowlders, and overhanging trees, commencing at 
Moorhead and working down stream, by hired labor; 

2. In making detailed surveys of the sites of the proposed lock and 
dam just below Goose rapids; and 

3. In making an examination of the river below Frog Point, (the ter- 
atiom of the examination made in 1873.) 

A report and amended estimate will be forwarded as soon as 
notes can be worked u 

the lock and dam at Goose l 

a contr otor must ounu a cireuge, u tne work is to continue. A dredg- 

will cost about $20,000. The cost of operating a dredge will 
be $8,530 per year. ,v 4 

I would recommend that Congress be asked to appropriate $30,000 
for dredging. 

If the lock and dam at Goose Rapids are to be built, not less than 
$100,000 should be appropriated to commence that work. 

JNo complete estimate of the cost of improving the river 
until the return of the field party. 

Money statement . 

« 

Amonnt appropriated !>y act approved August 14, 1876 .... . $10,000 00 

Joly 1, 1877, amount expended during lineal year...$945 93 

July 1, 1877, outstanding liabilities. 508 70 

- 1,454 63 

July 1, 1877, amount available • «• m # • m * » m m * « » m * • » m » • * » » m 9 • » « t m » m *■ m » • m m m * » 8,545 37 

Amount (estimated) required for completion of existing project. 

Amount that can be profitably expended iu fiscal year ending June 30,1879: 

For dredging ..... $30,000 00 

For lock and dam at Goose Rapids........ ...... 100,000 
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APPENDIX R. 


ANNUAL REPORT OF CAPTAIN WILLIAM R. KING, CORPS 
OF ENGINEERS, FOR THE FISCAL YEAR ENDING JUNE 
30, 1877. 

United States Engineer Office, 

Chattanooga , Tenn ., August 11, 1877. 


General : I have the honor to submit the following reports on t 
works under my charge for the fiscal year ending June 30, 1877. 

Very respectfully, your obedient servant, 

W. R. King, 
Captain of Engineers . 

Brig. Gen. A. A. Humphreys, 

Chief of Engineers U, 8. A. 




« 



RIVER ABOVE CHATTANOOGA 






This work has been continued, as heretofore, by the hired-labor sys¬ 
tem, under Mr. F. T. Hampton, assistant engiueer. 

With the exception of some delays, caused by high water, good prog¬ 
ress was made until the appropriation was exhausted, which occurred 
about the end of January, 1877. 

The boats, tools, and materials were then collected 
points and stored for future use 

As exp 
the river i 

boats and other craft across the numerous bars and shoals between 
Chattanooga and Knoxville, and the method of accomplishing this is by 

and gravel from the worst parts of the shoals and by 
building rock-dams to contract the width and thus increase the depth 
of water-way. 

The bed and banks of the Tennessee are exceptionally permanent in 
their nature, the bed being generally of rock at the shoals, and the banks 
consisting either of rocky bluffs or of earth protected by a dense growth 
of willows and other vegetation. This gives a remarkably permanent 
character to the improvements, since the dams have a stable foundation 
and the excavations in the channel are not liable to fill up. As stated 
i n a former report: 

The absence of ice in this river is another reason why the dams may be considered 
permanent structures, and gives additional importance to these improvements, since 
the river can be navigated throughout the year instead of being frozen up for a con¬ 
siderable portion of the time. 

37 E 
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Tht* follow ing is a list of the steamboats and their registered tonnage 
now employed on the Upper Tennessee. Their carrying capacity is es¬ 
timated to lie one-fourth greater than the figures given: 


Name. 


Tons. 1 


Name. 


Tons. 


1. J. T. Wilder. 

3. It, M. Btifhop. 

3. City of Knoxville 

4. R C, J rt<' k ai> tj.— 

5. IcU.... 


185 

256 

233 

110 

110 


6. Emory City 

7. Lucy Coker 

8. May Bell... 

9. Harry Helm 
10. M. A* Gee .. 


65 

11C 

55 

55 

33 


The following statement shows the quantities and values of different 
articles uf commerce on this river, as far as I have been able to ascer¬ 
tain, tor the year ending June 30,1877 


Articles. 


Quantities.! Value. 


Curo ..— __.— ...bushels. 

Oats,.... do... 

Whuit . .. ..A..do... 

lingua - .. .......pounds.. 

Hard . do... 

Hay. do... 

Floor ... ....barrels.. 

Wood.. cords. 

Coal ......tons.. 

Pig-iron .. do... 

Iroti'orii .... ...do... 

Sciwdogs.....feet, (board-measure).. 

Tao bark.. . cords. 


1,»0, 

65, 

185, 

1 , 000 . 

650, 

990, 

1, 

2, 

500, 

10 , 

13, 

8 , 000 , 

1. 


000 

000 

000 

(00 

000 

000 

600 

000 

000 

000 

700 

000 

100 


I 


ten, 500 

3k 000 
305.250 
100,001 
65,000 

7,425 

7,000 

1 , 625,009 

200,000 

*7,« 

64 . 0(0 

6.600 


Besides a large amount of miscellaneous freight. 

Work during the fiscal year has been directed to the improvement of 

Id different obst ructions, as follows : 


Location. 


CuJ>i< 



Rock quar- 


rlc 


K 


Rock in Rockeie* 
dams. rated. 


Clin t a Shoals ....... 

Coulter's Shoals ..... 

Sinter'** Inland....... 

Bustle 1 * Bar.. 

Lenoir h Shoals ..... 

Bonder's Shoal a- 

Sweetwater Shoals... 
Seven Inland* .... .. 

Lotitf Inland Shoals... 
Caney Bbmtl*. ....... 

TnnH’ts i5ar 
Ilnlf-Monti Island .... 

White's Creek Shoals 

Haxle Ridge. .. 

Kel tv n Shoala ....... 

Soddy Shoals ....... 


860 

1,200 


710 

1,490 


Totals 


275 


4* 

j*. 

B 

(1 

*6 

40 



3,595 


200 i. 

500 . 

n^n .. 


20 

690 

n 

36 .... 




600 

tJ 

470 ... 


746 | 



There were also about 105 cubic yards of gravel excavated and 30 
simgs and a number of overhanging trees removed. 

The number nt men employed has varied during the working period 

from 35 to 240. 
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It is of course impossible to attain a great degree of economy in work; 
when the funds arm exhausted in the middle of the year, since some of 
the expenses, especially in starting mid closing a work, are .almost as 
great when the work continues only six months as they would be for a 
whole year. In addition, there is liability to damage from floods, and 
inconvenience to commerce may resalt in case the work is left in an un¬ 
finished state. These difficulties have been o.bviated as far as they could 
be foreseen, though in one case, at Ohota Shoals, owing to the fact that 
it became necessary to stop work when the water was but partly turned 
into the new chanuel, there is actually less depth of water than when 
the improvement was begun. It is hoped, therefore, that an early ap¬ 
propriation will be made for completing this improvement and that the 
amount will be sufficient for an entire year’s work. 

The record of the gauge kept at the bluffs near this city will be found 

sheet herewith iuclosed. As it 
eud of the fiscal year, it includes two 
river louowing the great flood of 1875. From this 
the average maximum rise during these two periods 
than three-fifths the height of the flood of 1875. 

The estimate of cost of improving the Tennessee River above Chatta¬ 
nooga was originally assumed to be $175,000. This has of necessity been 
increased by the construction of additional dams at various points and 
other contingencies, as explained by Major McFarland in report of the 
Chief of Engineers, 1874, page 573. 

There has been, appropriated for this work : 






periods of the 
will be seen that 
but little more 


By act of 187!, authorizing the expenditure of $35,000 of the 
priated by act of lw70 for improving Tennessee River below 
Act of 1H72, for improving Tennessee River below Chattanooga 
Act, of 1873, for improving Tennessee River btlow Chattanooga 
Act of 1874, for improving Tennessee River below Chattanooga 
Act of 1875, for improving Tennessee River below Chattanooga 
Act of 1876, for improving Tennessee River below Chattanooga 




« m 


« m fl® if® «® » m 


* w m <«® OB * • m « • m • » ma 


ii® * * gin «i» m '• fini * it i* w » 


* * • m • * » » » « 


$35, 

25,000 
25, §00 
25,000 
40,000 
15,000 


165,000 

The above amount has been expended, excepting a balance of $167.28, 
which is needed to pay outstanding liabilities, consisting of pay for is 
ices due laborers and remaining unpaid. 



Jnly 1, 1870, 

Amount appropriated 



• • • 


<* • 


• m m m 


July 1, 1877, amonnt expended daring fiscal 
July 1, 1877, outstanding liabilities... 



m m m • m • 


• • • 

• • • 


m m m 

m m m 





Amount (estimated) required for completion of existing project... 60,000 00 

Amount that ca n be profitably expended in fiscal yeareuding Juue30,1819 . 35, 000 00 


R 2. 

IMPROVEMENT OF TENNESSEE RIVER BELOW CHATTANOOGA. 

Work on this portion of the river has been confined to Muscle Shoals 
md Colbert’s Shoals, and to examinations and surveys of certain other 
>arts of the river. 
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A.—ELK RIVER SHOALS, 


These shoals are at the upper end of the chain of obstructions known 
as Muscle Shoals and their improvement has been contemp’atel and 
estimated for in all schemes for the improvement of the Ten neasee River. 

The usual plan recommended has been to extend the Muscle Shoals 
canal along the north side of the river and around these Shoals to a 
point near the upper end of Brown’s Island. (See map herewith.) The 
estimate for this is $1,115,000, It will be noticed that this line crosses 
the month of Elk River, a stream but little known, but which drains 
more than 2,000 square miles of country, or about the area of the whole 
Stateof Delaware. To cross this stream, except by an aqueduct, would 
be an extremely dangerous experiment, and would require a guard lock 
below the river high enough to reach above the highest floods iu either 


Elk River or in the Tennessee. 

With a view to avoiding this difficulty, and of taking advantage of 
some 5 miles of deep water in the Tennessee above the mouth of the old 
canal, a resurvey of the south shore of the river from Brown’s Island to 
Lamb’s Ferry wasanthorized by theChief of Engineers, and was completed 
in January last by Mr. Paul Le Hardy, whose report is appended. Froa 
this it appears perfectly feasible to take the south side of the river, and 
that the cost will be greatly reduced thereby. His estimate, which ap¬ 
pears liberal, and includes 25 per cent, for contingencies, is $736,249, or 
$378,750 less than the lowest estimate for the canal on the north sideol 
the river. 

No work lias yet been done on these shoals, but as they form an 
essential part of the Muscle Shoals obstructions, it is desirable that 
work on them should be begun as soon as possible, in order that it may 
be completed at the same time as the work on the Muscle Shoals proper, 
and the estimate of lands required for the next fiscal year has been madt 
with that object iu view. 


•MUSCLE SHOALS CANAL, 


This work is a continuation of the enlargement and rebuilding of rh 
old canal around Big Muscle Shoals. 

The work has been carried on under six different contracts, all bn 
one of which have been completed and closed during the year. 



Contractors. 




T.Ford!& Co...... 

Foster, WTehl & Jackson| 2 
M. G. Kennedy................. 

Do....................... 

Do....................... 5 

Do.... 6 

Rio; St Reid ... 



Total 


1875. 
Dec. 13 
Dec. 13 
Dec. 13 
Deo. 13 
Deo. 13 
Deo. 13 
Dec. 13 



C. yds, 
4,188 
9,139 
10,074 
21, 567 
15,968 
2,651 
1,806 


65, 


is 

.a 


O. yd 
St, 113 
7,079 
14,619 
6,308 
12, 817 
9,177 
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Contractors. 
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Georg# Williams ...» 
B© ............ 

2 

1876. 
Oct 14 

C. ydt. 
1,370 
12,527 

C. yds. 
3,902 
1,850 

C. ydt. 

C. yd*. 

O. ydt. 

(■.yds. 

13,544 50 
34,160 90 

3 

Mur. 31 

620.7 

1,805,4 

39.9 

1,358.1 

Do....... 

4 

Mar. 31 

6,393 

2,123 

1,019.8 

3,752.8 


2,125.4 

58,154 88 

Total.... 

9mm m 

■ • m m m a» m m m * 

20,290 

7,175 

1,640.5 

5,55a 2 

39.9 

3,483.5 

89,869 28 





Of the stone removed from the old locks, 10cubic yards have been 
nsed as “facing, 1 ” and 793^ cubic yards have been used as “backing,” 

on of new locks 3 and 4, and for which the contractor 
paid the United States the sum of $316.60, in accordance with the 
terms of his contract 

The contract of Mr. George Williams for the building of locks 3 and 
4 was to have been completed by the 1st of July last, but he has applied 
for and received an extension of time until the 1st of October next. 

Duriug the year two assistant engineers, Messrs. James <J. Long and 
William M. Gordon, each with a small engineering party, have been 
stationed on the line of the canal to give grades, make cross sections, 
inspect materials, and see that the work was executed in accordance 
with the specifications of the contracts. 

These engineering parties have also made additional surveys of cer- 

line with a view to the future prosecution of the work, 
and have superintended small working-parties that have been employed 
from time to time to repair and protect portions of the work from dam¬ 
age by rains and floods. 

Under the contracts for section-work about 8 miles of the canal-trunk 
have been completed, with the exception of dams at waste-wiers at the 
crossings of several creeks which intersect the line of the canal. These 
dams will not be put in until the locks are all built and the rest of the 
canal is nearly ready for use. 

Under the lock-contracts the foundation pits of three locks have been 
excavated, a large quantity of stone has been quarried and cut. and the 
walls of two of the locks were about two-third 
the fiscal 
The 

ber, and from 5 to 12 feet lift, the walls being of substantial cut 
and rubble masonry 5 feet thick at top and from 9 to 11 at base, wi 
suitable buttresses, culverts, and wing-walls. From the best informa¬ 
tion we can obtain by test-pits the indications are that all the locks can 
he securely founded upon solid rock. 

Owing to the great width of the locks, as compared with the depth of 
water, the width in the upper bay being ten times the depth, the upper 
yates, if bnilt on the old miter plan, will be considerably out of propor¬ 
tion, and will require recesses some 36 feet long, which lengthens out the 
side walls of the lock by about that distance. As an improvement on 
bis arrangement, Lieutenaut Marshall, Corps of Engineers, has proposed 
t form of drop-gate, which appears well worthy of trial, and if it can be 
tpplied to the locks yet to be built will save some 4,000 cubic yards of 
nasonry, besides a considerable saving in the cost of the gates them- 
telves. Lieutenaut Marshall also proposes a modified form of drop-gate 
or the lower gates, which would also effect quite a saving in the cost 
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of the Iock*s, though their feasibility is uot as apparent as iu the case of 
the upper gates. 

On the 15th of May last proposals were opened at this office for the 
building of 5 new looks, Nos. 6, 7, 8, 9, and 10. 

The abstract appended shows the proposals received, from which it 
will be seen that several responsible parties offer to build these 5 locks 
for less than 1200,000, or an average of #40,000 each, which must be 
considered as highly advantageous terms for the Government No 
award was made up to the close of the fiscal year, though it is hoped 
the contracts will be made in time to allow the contractors to make at 
least a good beginning this season. 

The old canal had 17 locks, of about 5 feet lift each, bat it has been 
found much cheaper in first cost, and will be still more economical in 
working, to use a smaller number of locks with a greater lift. This 
makes a slight increase in the quantity of embankment, bat the cost of 
this is bnt a fraction of the cost saved in masonrv. lock-crates. &e. 


as shown. 


is is ont a fraction ot toe cost saveu in masonry, 
But 10 locks are required, the lifts varying from 
the following table: 

Locks on Muscle Shoals Canal. 





Number. 


• \ 3 


Proposals received - 8 


Number of old locks replaced. 


Lift. 


• » « • • « « » » * « • » * • » » • * » « » * * « * • m » * « » m w » • «i «i « *i «• a ® • a a » m .. « 


* a a ««» 


3, 4, and 5 
6 and 7.. 
8 and 9... 


Mi » n mu mt * * » • i® • » i* 


a « * ® * <m » « • * • » * » ® «> » «> « a * * m m m a «» ■«* a * • «» ■» «« 


11 and 12 
13 and 14 


Total 


1 * ■« i® m b » m » m m ® • • « « « 


• m • * » <m » « * ® 


Guard-lock. 

6 feet. 

12 feet. 

10 feet 
10 feet 
5 feet 
10 feet 
It feet 
10 feet. 

10 feel 

85 feet 


From this table it will be seen that in case the proposals received are 
accepted all the locks will be under contract but one guard-lock and one 
lift-lock. 

Among the creeks crossing the line of the canal, which are generally 
small, is one of considerable size called Shoal Greek, which drains more 
than 500 square miles of territory, or nearly one-half the area of the 





carrying the trunk of the canal over this stream on an aqueduct, and 
the smooth, rocky bed of the stream was found also favorable to this 
plan, which will enable us to get rid of what must otherwise prove a 
very troublesome customer during its flood-stages. From preliminary 
estimates it has been found that this aqueduct can be built with stone 
piers and a wooden or iron trunk for from $40,000 to $80,000, according 
to the material used. I find from a report of the Board of Internal Im¬ 
provements in 1832 that they recommended this very plan for crossing 
Shoal Creek in the original project for the canal. I am also informed 
that the substitution of a dam and open crossing of the creek for an 
aqueduct, which was probably done for want of foods, was one of the 
causes which led to the disabling and final disuse of the old canal 
The low prices for which contractors seem anxious to do work; aid 
the very considerable quantities of masonry saved by diminishing the 
number of locks, as already explained, will probably bring the entire 
cost of this work far within the original estimate, and for the same rea* 
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son the time required to complete the work can be very much shortened, 
provided, of course, that the appropriation is large enough to carry on, 
the work to advantage. 

In testing cements offered by the contractor and manufacturers, a 
large number of experiments have been made, which will be useful in 
connection with my future work in this viciuity requiring hydraulic 
cement of good quality. In addition to the teste made with a large 
machine and specimens 1£ and 2 inches square, a small ma3hine has 
been constructed witli special reference to testing samples from each 
barrel delivered at the work. These samples were mixed in a uniform 
manner and pressed in brass molds, forming specimens 1 inch square 
and 4 inches long. These specimens were allowed one day to dry in the 

then broken by a steady pressure in the machine, the points of support 

inches apart, with a bearing directly over the middle. The 
machine worked admirably, and its bulk and cost are so small as to lead 
me to think it may be found useful elsewhere. I therefore inclose a sketch 
of this little machine y the details of which will be understood without 
farther description. 

Some questions liaviug arisen as to the quality of the stone in cer¬ 
tain quarries in the vicinity of the canal, specimens from several quar¬ 
ries were sent to Capt. Alexander Mackenzie, Corps of Engineers, at 
Louisville, Ky., who had facilities for testing their qualities, and who 

has kiudly furnished a report on the same. 

In order to facilitate the copying of drawings and to furnish means of 
making an accurate representation of the work from time to time, as it 
progresses, authority was obtained from the Chief of Engineers to pur¬ 
chase a camera and other necessary apparatus and materials 
photographic views, and Mr. Julius Shutting was detailed to use the 
apparatus, in addition to his regular clutj.es as draughtsman. This he 
has done in a very satisfactory manner, and the photographs furnish 
not only a satisfactory index to the progress of the work, but, being 
taken from known points and in specified directions, they can at any 
time be repeated, and will furnish unmistakable records, which can be 
referred to at any future time to settle doubtful questions that may arise 
relative to the condition of the work on a given date or to chan 
have taken place. They have already proved quite valuable in 
spect, and I venture to forward with thi 
characteristic views 
fiscal year, iu the hope that 
wise it 







C.—LITTLE MUSCLE SHOALS 


This obstruction, which lies between Big Muscle Shoals and Florence, 
Ala., has a total fall of about 22 feet in a distance of 6 miles, and an 
estimate has been made for improving it by means of locks and dams, 
at a cost of $902,500. (Report of the Chief of Engineers, 1872, page 
501.) 

From a personal examination of this obstruction, I am satisfied that 
it can be made navigable at all stages of the water by a system of im¬ 
provement similar to that applied on the Upper Tennessee and the Cum¬ 
berland. The conformation of the river at that point, especially iu re¬ 
gard to uniform slope and the location of islands, is such that the 
eq nisite depth of water can easily be obtained, and the velocity of the 
;orrent will undoubtedly be less than at several other points on the 
iver. 
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Last spring a small steamboat ascended this shoal, with barges 
tow, until almost the low-water season, and was only stopped by 
of water. 

As a small fraction, say one-tenth, of the cost of building hick? 
these shoals will give as great a depth of water on them as can be 
tained throughout a considerable portion of the river both above 
below Muscle Shoals, (without an expenditure of money tar greater 
has yet been contemplated,) and as the improvement in this way can 
supplemented, if found desirable, either by wire-rope towage, a 
gested for Smith’s Shoals on the Cumberland, or by locks and 
without increasing the cost of the whole work above what it would 
to adopt the more expensive plan at first, since nearly all t he j n ov 
for deepening the channel would be required in either case, it 
decidedly better to begiu with the cheaper and more expeditious 
of improvement. 

It is believed that all the work that will be required on these sh 
can be completed in one year, and as this would allow boats to m 
to the mouth of the canal at all times, it would greatly facilitate 
ery of supplies and materials needed for that work. 

See maps of Muscle Shoals, herewith. 
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D — COLBERT SHOALS. 


These shoals form the most serious obstruction to navigation on the 
Tennessee River below the Muscle Shoals. Considerable work has been 
done on them from time to time, and it was the intention to complete 
their improvement last season,but owing to unusually high water, and 
other causes of delay, it was found impracticable to do so. 

There were, during the working season, 167J cubic yards of rock ex# 
cavated from the channel, and 1,055 cubic yards of rock quarried, urtl 
2,198 cubic yards placed in dams. Work was suspended oti the 15th 
of November, 1876, and was not recommenced before the close of tfca 
fiscal year, on account of the continued high water. It is now August 
6) making good progress; and, with an average season for « -hunuel-w^K 
will be completed before the 1st of January next. 



The Tennessee River is, I believe, situated in the collection-disn in of New OrU££. 

The amount of revenue from customs collected from the nearest non of < ntr v ' 

. 

Orleans) has not been ascertained, as it wiJl he embraced iu the r* port of i h « ein 
officer in charge of river and harbor improvements at that port. 


The original estimate of the cost of improving the Tenues 
below Chattanooga , is as follows: 





Estimate of Maj. G. Weitzel “to improve the river from its month to Flor¬ 
ence, Ala., and from Decatur, Ala., to Chattanooga, Tenn.” (Report L'Ijm t 

of Engineers, 1870, page 389).... 

Estimate of Major McFarland “ for improving Muscle Shoals,” (Repor i l h i<* f 
of Engineers, 1873, page 544).. . 


Original estimate of entire work 



From the general appropriations, for “repairs, &c.. w public 
on rivers and harbors,” &c., there has been appropriated for this 

An allotment in 1868 of. ... ___. 

An allotment in 1869 of... 
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By special appropriations 


Act of 1870 ..... $45,000 

Act of 1872 ........ 50,000 

Act of 1873 ... ..................... 100,000 

Act of 1874 .. ............................... 100,000 

Act of 1875 ...................................................... ....... 360,000 

Act of 1876 ............................................................. 255,000 


1,035,500 



At the close of the fiscal year, $603,829.04 of the above amount had 
expended. Balance to be appropriated, $3,097,500. 

Probably not more than two-thirds of this amount will be required, 

made and to be made, as explained in the 




July 1, 1876, amount 
Amount appropriated 


• • • 


m @ 



by act 



* m m m 


July 

July 


1877, amount expended daring fiscal year 
1877, outstanding liabilities. 


• m m * 


» * • 


as m » 


«§ * » « 


$359,935 
255,000 


183,264 96 
10,474 64 



,935 92 


Jaly 1, 1877, amount available 


« « Oil « w> m ifflm m m * » m m # 


• * « » * m « • m » » m m m m m m m m 


421,196 32 


Amount (estimated) required for completion of existing project......3,097,500 00 

Amount that can be profitably oxpendedin fiscal year ending June 30,1879. 745,000 00 



i r 











Umirttrf of proposal* for nytt* tending Jot I - of Mutch Shonh fVlfvtt?, Tttittt* oprmd M<nj 15, 1877, htj t npfain fK if. King, Corps of Engineers. 
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REPORT OK MR PAUL LE HARDY, ASSISTANT ENGINEER. 

Chattanooga, Tenn., January 29, 1077. 

Captain ; I beg to submit herewith niy report on the examination of the Tennessee 
River from Guntersville, Ala., to Brown's Ferry, and on the resurvey of the Elk River 
Shoals. 

In accordance with instructions received from you, dated October 23, 1876, I pro¬ 
ceeded to Guntersville to take charge of the survey-boats left there by Mr. W. G. Will¬ 
iamson, assistant engineer. 

Rainy weather baviug set in just before my arrival at Guntersville, I was anxious to 
reach the Elk River Shoals before the river became too high and muddy to permit of a 
satisfactory examination there. 1 therefore made hurried examinations of the various 
obstructions between Guntersville ahd Brown’s Ferry without stopping the large boats ; 
for, owing to the very low stage of the river, there was very little current, and the small 
number of men we could accommodate on the boats made our progress Blow enough. 

At Guntersville the river is about 30 feet deep; this depth gradually decreases as we 
approach 

A 

a 

BEARD'S REEF, 2 MILES BELOW GUNTERSVILLE. 

t 

This consists of a ledge of limestone running straight across the river from the south 
bank to within 250 feet of the north bank. At low water there is a depth of only 1\8 
in this channel, while the reef is almost bare. 

About 400 feet below this “chute” is a broad gravel-bar, extending from the north 
bauk half-way across the fiver, compelling boats to turn immediately below the reef, 
and run to the south side of the river. 

Three-quarters of a mile below this reef, 

* 

beard’s bluff, 

* a high limestone ridge, ends abruptly at the water’s edge, and causes the river to take 
a northerly course for a couple of miles. The water is over 10 feet deep opposite this 

* bluff, and remains deep down to the 

MOUTH OF FLINT, 18 MILE® BELOW GUNTERSVILLE. 

There are 2 snags in the channel opposite, or a little below the mouth of Flint River. 
The water is front 4 to 10 feet deep in the channel, which at this point is on the north 
side, hut turns to the south side from just below the mouth of the Flint. 

From this point there is deep water to 

» j 

cobb’s island, 

which begins about 23 miles below Guntersville. The main channel is on the south 
side, and the least) depth found is about 4 feet until near the foot of this island, which is 
about 3 miles long, where a reef extends across the channel, and there is not over 2 feet 

* of water on it at the lowest stage. As the current is not very strong, gravel and some 
drift form a bar extending a few hundred feet below the reef. 

One mile below this reef is Whitesbnrg, a landing some 9 miles south of Huntsville, 
and about 27 miles below Guntersville. 

Three-quarters of a mile below Whitesburg is a reef or broad, shallow, limestone bar, 
on which there is at low water only about 2 feet depth, the “ chute” being near the 
middle of the river; fall very light. 

From here the river becomes deep again for a long distance. 

LIMESTONE SHOALS, 

the next obstruction, is about 55 miles below Guntersville. The river her© averages 
about 2,000 feet In width, bottom very even, of solid limestone. 

A reef extends across the river about f of a mile below the mouth of Limestone 
Creek, over which there is 2£ feet at low water, with shallow water for about 100 yards 
above and below the reef. 

The steamboat-channel ia from 200 to 300 feet from the north bank, and a dangerous 
rock stands on the reef just in the channel. 

From Li lines tonne Shoals to Decatur, about 6 miles, there is good water without ob¬ 
structions. 

At Decatur the “draw” in the Memphis and Charleston Railroad bridge gives a 
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channel of about 60 feet only, and is too close to the shore to allow an easy passage to 
steamboats. 

From Decatur to Brown's Ferry, a, distance of 12 miles, their© (ire no obstructions. 

To improve the river at the various points already mentioned, I would propose the 
following plans, viz: 

At Beard 7 8 Beef, a wing-dam thrown across the stream just below the reef from the 
south bank to the outer edge of the boat chute probably will give depth enough-in the 
channel; another dam below to prevent the water thus gained From being lost over the 
gravel-bur. 

1,000 linear feet of riprap dams, at $10 per linear foot.......__ .......... $15,000 

At mouth of Flint , the removal of 2 snags will leave the channel dear of obstructions, 
•with a depth of from 4 to 10 feet at low water. 

Removing 2 snags, at $25 each.... ........ $10 

At Cobb’s Island, a wing-dam about 600 feet long, will, it is believed, give the requi¬ 
site 4 feet depth at low water. 

Opposite, or a little below the head of Cobb's Island, stone could be bad from Cof¬ 
fee's Bluff. 

600 linear feet of riprap dams,-at $10 per linear foot........ $6,000 

At JVhitebburg Shoal, as this place is shallow for some distance, excavating a channel 
would be too expensive, and the fall being very light, perhaps the best way to over¬ 
come the shallow water is to build 2 wing-dams from ibe opposite shores, leavings 
channel where there is most water now. 

1,500 linear feet of riprap dams, at $10 per linear foot.... $15,000 

At Limestone Shoals, a dam along the reef from the south bank to the boat-ebaond, 
near the north bonk, and a retaining-dam of. about 100 yards,would twaketh© channel 
available to boats drawing 3 feet of water. 

2,000 linear feet of riprap dams, at $10 per linear foot...... $20,000 


KLK RIVER SnOALS. 


The survey of this portion of the Tennessee River was begun on the south bank, s 
little above the head of Brown's Islaud. Search was made for some station of the sur¬ 
vey of Wl as a point to start from, but non© could be found ; the original line having 
been run in fields, the stakes were all plowed up. Bench-marks had been mutilated, 
and the elevations completely effaced by time. A line of levels was started with an 
assumed elevation of 500 feet above tide. 

Frequent triangnlation was made to ascertain the width of the chanuel, and espe¬ 
cially to locate lines of soundings. 

.Down as far as station 59-f-67 the depth of water ranged -from 4 to 10 feet. Fre¬ 
quently this depth could he found right close to the banks. 

Below station 59+67 commences a series of reefs extending across the channel and 
down as far as station 94; least depth of water in boat-chute is 1.8 feet at lowest stage, 
but tbe chute is so crooked as to be entirely unavailable at low water for other than 
light fiat-boats. 

It is therefore deemed necessary to extend a riprap dam from the island toward tbe 
south bank, and a retainiug'dam down to the foot of thissboai, thus making a channel 
along the south bank of the river. Some rock excavation will be neeas&ary to remove 
crests of tbe reefs. 

The fall on this shoal is 0.89 foot in 3,400 




From station 94 to station 120, there is from 3 to 4 feet of water in the channel. 

Opposite station 120 begins another series of reefs, extending down as far as station 
145, with very nearly 4 feet in the channel between the reefs. As the best water is in 
the middle of the river, I propose to raise the water by building at tbe foot of tbe 
shoal 2 wing-dams from both banks toward tbe chute, leaving an opening ah >ut 400 
feet wide. 

Some excavation wiil also be necessary to clear the channel of some projecting rocks 
and a portion of the upper reef. 

The fall on this shoal is 0.64 foot in 2,500 feet. 

From station 145 to the loot of Brown's Island the depth of water is from 4 to over 
10 feet. Bnt the river is shallow half-way from the foot of the island to the south 
shore, and remains shallow down to Milton's Bluff, a mile and a half below. 

A series of reefs, with shallow water between them, begins a little below the foot of 
Brown's Islaud, and continues down to Milton's Bluff. The river here becomes very 
wide, and the fall is greater than on the previous shoals. 

It will be necessary to confine the water of the south side of Brown's Island into a nar¬ 
rower channel. A dam must be built from the foot of the island, almost directly down 
stream to a point opposite Wild-Goose Towhead, about 800 feet to the right of It, and 
from here a stronger dam to the to whead. This is to prevent drift-wood from ccumulat- 
ing in the channel as it narrows below. From the towhead a retaining-dam gradually 
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approaching the sooth shore down to station 314, where the channel would be about 
300 feet wide. 

The fall from the ifbot of Brown’s Inland to edly water, opposite the foot of Milton's 
Bln if, is 3.12 feet in 7,000 feet. 

Just below Milton’s-Bluff is a large group of u Towheads,” so closely united by piles 
of drift-wood that they are gradually forming a large island, Hind would noon form 
part of the main-land were it not that the narrow channel, now open, is wanted to 
form a link in the proposed improvement of these shoals. 

It will be necessary to enlarge a portion of the channel existing between these tow- 
beads anil the main shore, and turn it into a canal by building a large embankment in 
continuation of the system of dams, from the foot of Brown’s Island. Material for this 
embankment is to befonnd in the portions of the towheads that are to be removed, and 
from the bluffs, which along this channel terminate abruptly near the water’s edge. 

This canal would extend to what is kuowu as Gilchrist’s Old Mill, where the group 
of towheads ceases. 

The fall from Milton’s Bluff to the top of the full at the old mill-dam is 4.42 feet, and 
to the foot of the fall It is 5.75 feet in 6.000 feet. 

In order to overcome this fall, it will be necessary to establish a lock where the old 
mill was. By giving this lock 12 feet lift, we can have slack-water up to the head of 
Brown’s Island. 

Jnst below the site of Gilchrist’s Old Mill occur some gravel-bars, and a little farther 
down a series of reefs continues almost without interruption to the head of Gilchrist’s 
Island. The river ail along is shallow, and the water we have retained so far must still 
be kept by meaos of retaiuiug-dams down to the bead of Gilchrist’s Island. 

The fall from the Old Mill (foot of fall) to the head of Gilchrist's Island is 5.10 feet 
in 4,700 feet, and in order to secure good water over this distance a lock with 10 feet 
lift must be established near the head of Gilchrist’s Island. 

For about 2,000 feet below this point the water is shallow and rapid, with a fall of 
3.5 feet down toaboni station 427, then the channel becomes narrower, averaging from 
300 to 400 feet in width, aud is from 3 to 8 feet deep. 

Opposite btatiun 490 the channel becomes* shallow again, and at station 496 a reef 
extends across with only about 1.6 feet of water on it. The fill her© is 3.70 feet in 
about 1,000 feet. 

This shoal corresponds to the 11 big jump” jnst below the mouth of Elk River. 

To overcome this shoal and the one above, a lock becomes necessary. It was thought 
the best place for it would be just below this last shoal; but as the water from here m 
the loot of the island does not reach 4 feet in depth, I think it would be better to have 
the lock near the foot of Its© island, below which there is again good deep water across 
the whole bed of the river. 

Nance’s Reef, at station 574, is 2,400 feet below the foot of Gilchrist’s Island; the 
best channel through it will be found about 300 yards from the north bank of the river, 
and is the present low-water boat-chute. 

Borne excavation will be required here to deepen and broaden the channel. The fall 
being only about 0.3 feet will be no obstacle to navigation. 

The present width of the “chute” ihrough this reef is about 50 feet, with an aver¬ 
age depth of 2.5 feet at lowest stage of water. 

Above the crest of the reef are many large cube-shaped rocks, measuring from one 
to four cubic yards, lying close together in the channel, which k will be necessary to 
remove. Channel to b© 100 feet wide. 

From this reef to the Big Muscle Shoals, or tbe mouth of the canal, there are no ob¬ 
structions, the depth of water being from 4 to 12 feet. 

This being the last obstruction, the survey closed here, and the boats were dropped 
down tbe river to be left at First Creek, or in the mouth of the canal, in accordance with 
instructions received from your office dated November 23, 1876. The water was found 
too low, however, to allow the passage of the boats down to First Creek, and the mouth 
of the canal was found some 2 feet above the level of the water in the river, with a 
heavy growth of trees completely shutting off the entrance. We were compelled then 
to tie up just above the mouth of the canal. ' 

From inquiry at Mr. Gordon’s camp, I learned he had no men to spare to take charge 
of tbe boats until the stage of the river would permit their passage over the shoals. I 
therefore left tbe boats iu charge of Messrs. E. A, Oral Id and W. S. Scott. 

ESTIMATE FOR IMPROVEMENT. 

From Mead of Brown 1 8 Island to Foot of Milton’s Bluff. 


14, 800 linear feet of riprap dams, at $10 per linear foot.................. $148,000 00 

5, 990 cubic yards rock-exeavatiou, at $3 per linear foot......... ....... 17,970 00 


165,970 00 
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Canal from fool of Mil Ion 1 8 Bluff to Gilchrist's Old Mill-dam. 


4,047 cubic yards of rock-excavation, at $1.50,....,__......... ........ $6,070 50 

150 cubic yards old dam to remove, at .$1............................. 150 00 

6,400 cubic yards earth-excavation, at0.25............................. 1,GOOW 

2.500 cubic yards earth-embankmeut, at 0.25........................... 625 00 

1 lock, 12 feet lift........._.................................... 100,000 00 

274,415 50 

From Old Mill-dam to foot of Gilchrist 1 i Island . 

6.500 linear feet of riprap dams, at $10 per linear foot. 65,000 00 

13,528 cubic yards of rock excavation, at $3 per linear foot.. 40,584 00 

2 locks, 10 feet lift each, at $100,000 ...... 200,000 00 




588,999 50 
147,250 00 


Total...... 

Very respectfully, your obedient servant, 

Captain W. R. Kino, 

Corps of Engineers, V . S. A. 


736,249 5i> 


Paul Le Hardy, 
Assistant Engine#. 


R 3- 

IMPROVEMENT OF CUMBERLAND RIVER. 

Alt the work don© during the year on this river lias been carried oa 
by hired labor, under the immediate supervision of Gapt. L. C. Over 
man, Corps of Engineers, and has made good progress during the Ura 
it has been possible to carry it on. 

The exhaustion of one appropriation before the next one was ma<k 
available has limited the working seasou to about 6 months belov 
Nashville, and 3£ months on the upper river. 

Work upon this river has been divided by the acts of Congress makiri 
appropriations into five parts, as follows : 

1. Below Nashville, Tennessee. 

2. From Nashville to the Kentucky line. 

3. From Kentucky line to the foot of Smith’s Shoals. 

4. Smith’s Shoals. 

5. From Smith’s Shoals to the Falls of the Cumberland. 

For a statement of the commercial interests to be benefited by tfe 
improvement of the Cumberland River, see report of Captaiu Overnus. 
appended hereto. 

I.—BELOW NASHVILLE. 

Work cm this section of the river was in progress at the beginning^ 
the year, and was continued, with the exception of parts of the mouth* 
of August, October, and November, 1876, when it was interrupted bv 
high-water, until January, 1877, when the available funds were nearly 
exhausted. The boats, tools, and other property were then collet- 
and placed in charge of watchmen at convenient points. 

During the unprecedented floods in January, 1877, when such haw 
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was created on a number of western rivers, some of the boats were 
swept from their moorings and carried clown toward the mouth of the 
river, blit they were recovered and brought back with but little loss, 
excepting for salvage and towage. * 

The work has been distributed among the obstructions as follows: 

Harpeth Shoals, 335 cubic yards rock excavated from channel. 

Harpeth Shoals, 1,500 cubic yards stone pnt in darns. 

Davis Hippie, 700 cubic yards stone quarried for dams. 

Davis Ripple, 1,625 cubic yards stone put in dams. 

In addition to this, a large number of snags, loose rocks, and over¬ 
hanging trees were removed at various points between Nashville and 
the mouth of the river. 

Original estimate of cost of improving the Cumberland River below Naslivile, $248,821 





Act of March 3, 1871.. 
June 10, 1872.. 
March 3,1873.. 
March 3, 1875 


m m m m 


m m «m 9 • * 


• ••••• 


• m * • » #••••• m «• m m <m m * * • » m» « « m m m 


• • m m m m « * m * »■ «*» » « m •* 


• ■ m <* • • • 


m • • « • • • m a® 


• »■ <m • m «*» m • m • * » a* m « a* 


»> m m »■ » « m m> m m * 


m » * m 9 * * » • 


• ni«i> m m m m » * m m 


$30,000 
20,000 
25,000 
25,000 



m » • m m 


<m » * a® m a* m• » an mom m m • 4® * m «■ t» m » m m * m a® m m * • m » » » moon 


100,000 00 


There has been expended for its improvement 


In 1872 
In 1873.... 
In 1874.... 
In 1875.. 
In 1876.. 
In 11877.. 


«• «s> m m • m « «> ,m m 


m » 


» « «im m 


• * « an 


i» m m m m 


m » « » m * » m « • m w m m m » * » * » » m » • <1 

» * • »* * * • • • • » • • « • » » m » * • m m « m » a® m m m • aaro aw m lit m • a® m m m m m m noon m a® m 

<it m <1® <m» » » f «, ,® » m rn » a® • m w w » » • » » • » ,# lia mno n® « » m m aa» m w aft m m m m m m a® '«» 8 ® « m »• m m a®i m m » • is® « m • • «ft 

• * « « « • » • » » m » <«• « * * «' » • «I » • m « * a® «a< m • » m • a® <m * « m • aa» « m «er a® * » 


$15,901 57 
8,185 67 
21,506 04 


mi 




a® » 


m 


12, 365 25 
12,654 98 


Total............................................................ 99,663 37 


Money statement 


July 1, 1876, amount available.. 

July 1, 1877, amount expended during fiscal year. 


• w « * » »«» • « m «® » m « «® • «■ o» «® 


* •» « m • m « 


m ii® m 


. $12,991 61 
. 12,654 98 


July 1, 1877, amount available.... 




iiw a® m m • • • m m m » • » m m » 


336 63 


Amount (estimated) required for completion of existing project. 
Amount that can be profitably expended in fiscal year ending June 


* • » » • • «** • 


. 148,821 
. 100,000 00 


1 




An appropriation of 115,000 for this section of the river was made by 
act of August 14, 1876, but was not made available until February, 
1877, when steps were immediately taken to organize working-parties. 
The boats and tools, no longer needed below Nashville, in consequence 
of the stoppage of work there, were broaght up, repaired, and utilized. 
Since that time the following work has been done: 

At Holliman?8 Island Shoals, 


3,285 cubic yards of stone quarried for clams. 

1,300 cubic yards of gravel excavated from channel. 


At Sand Shoals, 


2,640 cubic yards of stone quarried for dams. 
.380 cubic yards of rock excavate! from channel. 

38 E 
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At Cub Creek Shoals . 

2,385 cubic yards of stone quarried for darns, 

440 cubic yaids of rock and gravel excavated from channel 
33 logs aud overhang!ug trees removed from channel. 

At Bartlett 1 s Bar . 

1,710 cubic yards stone quarried for dams. 

3 logs removed from chauueh 


Money statement. 


'Amount appropriated by act approved August 14, 1876 

July 1, 1*77, amount expended during fiscal year_ 

July 1, 1877, outstanding liabilities.... . 


m m mm m m ••••*•■»•• • «| • 



$15,000 06 



July 1, 1877, 


m m • • * • • <m • 


• • 


• m • m m • • 


3,867 06 


Amount (estimated) required for completion of existing project... 107,155 ft' 

Amount that can be profitably expended iu fiscal year eudiug June 30,1879. 5*1, WO 0G 


2. FROM KENTUCKY LINE TO 


MITHS SHOAL! 


An appropriation of $10,000 was made for this section at the same 
time and under similar circumstances to that just mentioned. 

Early in May working parties were organized and the work started at 
Wild Goose Shoals, with the result given below, viz: 

300 cubic yards of rock quarried for dams. 

150 cubic yards of rock excavated from channel. 

50 cubic yards of gravel excavated from channel. 



Amount appropriated by act approved August 14, 
July l, 1877, amount expended during fiscal year.. 
July 1, 1877, outstanding liabilities... 


• « 


« » » ■» » * 


* » • m m m 


• » 


» m a» 


*> » 


» * *> ■«# 


247 80 
844 37 


$10, 


2,09211 


Jnly 1, 1877, amount available 


• • » m m * <m » m m m » • m » m m » • m 



Amount (estimated) required for completion of existing project.... 81,609 [ * 

Amount that can be profitably expended iu fiscal year end ing June 30,1879. 40,Ou)"? 


3. smith’s SIIOAI.,!S, 










The first appropriation, $25,000, was 
of August 14, 1870, and was made available iu February, 1877. 

This obstruction, consisting of a succession of bad shoals, named, 
ginning with the lower one, Mill Shoal, Long Shoal, Whit© Cliff Hippie* 
and Shadowen Shoal, having a total length of over 8 miles, andafai* 
of 55 feet, is the most formidable obstruction between the month of the 
Cumberland River and the Great Falls, 374 miles above Nashville. 

The improvement of these shoals is very much needed to enable ves- 
sels to reach the coal fields in the vicinity of .Rock Castle River, aswd! 
as to furnish an outlet for the agricultural products of that conntrr. 

For a report on the survey of these shoals, see Appendix It 5 to Rfr 
port of the Chief of Engineers, 1875. 

The present scheme of improvement is being carried ou in accord 
ainee with the recommendations in that report, with a view to seeurio 
additional depth of water in the channel, so as to increase the norat* 
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of u boating tides” for coal-boats during the season. From the report 
referred, to it will be seen that at present eight opportunities occur for 
loaded boats to go down from the foot of the shoals to Nashville, while 
there is but one to pass over the shoals. As the river below the shoals 
is being improved, there is still greater advantage to be obtained by 
increasing the depth of water ou the shoals. 

While the present work is more particularly designed to improve down¬ 
stream navigation, I believe it can, at a very small cost, be utilized for 
ap-stream navigation by adopting what is known as the Belgian system 
of towing, by means of a wire rope. Instead of leaving the rope on the 
bottom of the channel, however, it would probably be better to coil it 
on a drum as the boat ascends the rapids. 

I believe there are but two places on the shoals where this auxiliary 
would be necessary to enable ordinary steamboats to aseeud—oue about 
3* miles long, and the other less than 1 mile. At each of these points 
could be stationed a small, staunch scow, carrying a 15 or 20 horse¬ 
power engine and a drum large enough to hold the necessary length of 
rope, to be wound up by the engine. This whole outlit need not cost 
more than $10,000 or $15,000 for both places, and the ruuuiug-expeuses 
would probably be much less than the cost of operating a system of 
locks. 

The cost of a system of locks and dams for these shoals has not been 
estimated in detail, but it would necessarily be very great, probably 

more tharj $1,000,000; and it should be remembered that the passage of 
locks causes delay to down-stream as well as to up-stream navigation, 
whereas the open ctmunel and towage system provides not only a free 
hut an accelerated passage down stream. 

I am not fully prepared at present to recommend a trial of this system 
at Smith’s Shoals, but when sufficient progress lias been made in pro¬ 
viding a suitable channel and further data have been obtained relative 
to the velocities and direction of the current at certain points, a more 
detailed statement of the matter will be presented. 

In the mean time it may be stated that the possibility of utilizing the 
work now going on to provide for an up-stream uavigatiou gives addi¬ 
tional importance to the work aad furnishes another reason for its com¬ 
pletion without delay. 

The work done ou this section during the fiscal year is as follows, viz: 



w 





Money statement 


Amount appropriated by act approved August 14, 187 
July 1, 1877, amount expended during fiscal year .... 
July 1, 1877, outstanding liabilities... 


• «•••<•• • • * • • • • m m m • 9 



(25,000 00 


12,311 60 


July 1, 1877, a 


II 


ount available .. 


ii 

• m m m m m *» • • • •• mm • m • m m m m m m m mm mm mm 


Amount (estimated) required for completion of existing project .......... 

Amount that can be profitably expended in fiscal year ending Juno 30, 1870. 


6i8 40 


45,000 00 
43,000 00 


4. FROM SMITH’S SHOALS TO THE FALLS OF THE CUMBERLAND. 


The appropriation for this work, of $2,0. 0, made by act of August 14, 
1870, was made available in February, 1877. 

As it was deemed advisable to organize parties for the other sections 
nothing was done ou this seel ion. It is expected, however, that 
all the work that the appropriation will admit of will be done before the 
c^lose of the present working season. 
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Money statement. 


Anionnt appropriated by act approved August 14, 1876«............ $2,000 00 

July 1,1877, amount available........................................... 2,000 00 

The estimates of cost of improving the Cumberland River above 
ville are as follows: 


From Nashville to the Kentucky line, (Shut-in Shoal).. ... 

From Kentucky line to Smith’s Shoals .. ... 

(See Report Chief of Engineers, 1872, pages 471 and 47*2 

For Smith’s Shoals * m m m m m m m m m m m » w» m m • • m m m m m •m • •••*»• 9 m m m m m •••••• *•••»• •••• 

(See Report Chief of Engineers, 1875, page 796.) 


m m m 


m m m » m> m m m m m 
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Appropriated by act of August 



1876 


From 
For S 
From 


m m m m m • • m m • • • • 


• m • 



nith’s Shoals .... 
Smith’s Shoals to 


Total appropriated 


• • § i 


• m • • m m m • 




* 'ini' m m 


@ m • m 


m m m m 


«i * «» «■ m * m 


• • • • 


$122,155 00 
91,ttW00 


70,000 ft) 


a ■ • • mm m 


• • <m> >m <m m m m m 
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m 'lissi • m m m * * m «* m * * 


Amount expended..... 

This work is, I believe, in the collection-district of New Orleans, 
revenue collected at the nearest port of eutry is unknown to me. 


10,000 

25,000 

2,000 


5*2,000 (0 
16,492 64 


The amounts 


REPORT OF CAPTAIN L. COOPER OVERMAN, CORPS OF ENGINEERS. 

United States Engineer Office, 

Xashville, TennX&vtmber 7 , 1876 . 

C attain: In reply to your letter of November 1,1 have to respectfully submit the 
following: 

There are in all about 14 steamers engaged in commerce on the Cumberland: 9tf 
from 600 to 500 tons each, at d 5 of from 1*25 to 260 tons; the latter are alone able wp 
in all parts of the river. Average tonnage is therefore about 3*20 tons. These steal¬ 
ers nin between Nashville and the various cities on the Cumberland, Tennessee, 
and Mississippi rivers. During high-water season the smaller class of steamboatsal» 
asceud Caney Fork and Obed’s River, branches of the Cumberland. 

The Cumberland River is navigable for all of the above steamboats for 6 month?a 
the year from Nashville to the mouth of the river; from 6 to 8 months from Na»hn!k 
to the mouth for boats drawing 3 feet or less, and from 9 to 10 months from Nashiili* 
to the mouth for boats of about 20 inches draught. Distance, 192 miles. 

Above Nashville the Cumberland is navgable to Point Burnside, (crossing points 
the Cincinnati Southern Railroad,) a distance of 358 miles, for from 4 to 6 months, W 
steamers of 3 feet draught or less, and from *2 to 3 months for the larger boats. 

From Nashville to Bucksville ( 230 miles above, the Cumberland is uavigable for fr® 
5 to 7 months for steamers of 3 feet draught or less, aud from 3 to 5 mouths for hr?: 
boats. 

From Nashville to Carthage, 120 miles above, the Cumberland is navigable from 6i* 
8 months for steamers of 30 inches draught or less, and from 4 to 5 months for thelv?* 


Flat-boating is not carried on extensively upon the Cumberland, except to brings 
coal from points above Point Burnside, and this is only practicable during occsskW 
high stages of river, about four or live during the year. A small quantity of prod** 
and some tobacco find their way to a market by aid of the fiat-boats. 


Cotton... 
Tobacoo., 

Corn .. 

Onto....,, 
"Wheat ... 
Flour.... 
Salt ..... 


Table of exports and imports of Xash ville by river . 


Articles. 


.bales. 

hogsheads. 
...busliol*. 
...bush* Is. 
...bushels. 
.... barrels. 
....barrels. 


Exported by 
liver. 


3,785 
5,487 
196,000 
3,680 
1.080 
10,481 
7,340 
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Also about 10,000 tous of miscellaneous freight. Fifteen million feet of saw-logs are 
ami null,? floated from the upper river to Nashville, aud about 7,500,000 bet are floated 
on the lower river. About 500,000 bushels of coal are annually shipped by the mine* 
above Nashville. Th-re are nine luruaees for the manufacture of pig-iron below* 
Nashville, on the liver, whose annual average product equals 10,000 tons of metal. 

The exports by river, which now amount aunually to at>oiit $10,000,000, might be in¬ 
creased to $*20,000,000, or more, were the river more reliable for navigation. 

Very respectfully, your obedient servant, 

L. Coopkr Overman, 
Captain of Enginti rs. 

Capt. W. R. King, 

Corps of Engineers. 












IMPROVEMENT OF COOSA RIVER, GEORGIA AND ALABAMA 

As soon as the Appropriation 

1870, was made available, Lieut. William L, 

proceed to Rome, Ga., and 
organize parties for the immediate prosecution of the work. After an 
examination of the river, from Rome, Ga., to Greensport, Ala., the por¬ 
tion of the river at present navigated, during a very low and hence a 
very favorable stage, he selected 13 shoals upon which there are less 
than feet depth at low-water, and it was decided to begin work on 
these shoals. Parties were therefore organized, and the necessary boats, 
tools, &c., procured, and work commenced at Horse-leg Shoals, H miles 
below Rome. 

Other parties will at once be set at work on the shoals below, and it 
is expected that by the end of the present working season this portion 
of the river will be put in good navigable condition. 

Another important part of the improvement, which will be begun as 

soon as practicable, is that part of the river between Greensport and 

the Selma, Rome and Dalton Railroad Bridge. The obstructions here 
are of a more formidable character and will require considerable money 
their removal, but it is believed that the importance of the work will 
amply justify the expendit 

The lirst object gained will be to open the coal-fields of Saint Clair 
County, Ala., to the people of Rome and the owners of the various iron¬ 
works and other manufacturin 
are languishing for the want ot cneap coal. 

Second, it will furnish an outlet for the agricultur: 











I am informed that it would enhance the value of large tracts of 
still owned by the United States; and, finally, it will supply an impor¬ 
tant link in the navigable water-line of over 800 miles in length, con¬ 
sisting of the Coosawattee, Oostenaula, Coosa, Alabama, and Mobile 
rivers, extending from near the Tennessee line to Mobile, Ala. 

In his report of 1871, (Report of Chief of Engineers 1871, p. 564,) 
Gen. J. H. Simpson says: 

The testimony of the pilots and steamboat men generally is to the effect that the 
Coosa River is always navigable from its moil b to Wetumpka whenever the Alabama 
River is navigable from Mobile to Montgomery. As it is very seldom that navigation 
is closed between Mobile aud Montgomery because of the low stage of water, it is fair 
to assume that the opening of the Coosa River to navigation between Wetumpka and Grews- 
port will be the virtual opening of a channel for direct trade between Rome, Gaand Mob He f 
A ta. f via the Mobile , Alabama, and Coosa rivers , 4~c- 

Of the 815 miles, including the Oostenaula and Coosawattee rivers, 
that would thus become navigable all but 137 miles, from Wetumpka to 
Greensport, are now navigated by steamers. 
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Tlie Coosa Hirer is au exceptionally favorable one for improvement, 
since its menu depth is greater iu comparison with its averaged width 
than most of the western rivers, and its banks and channel are gener¬ 
ally well defined and permanent. The necessity for its improvement 
has been repeatedly urged by legislatures, commercial'societies, and 
engineers. 

The original estimate for the improvement of the Coosa River from the 
Selma, Home and Dalton Railroad Bridge to Greensport v as $470,668. 
(Report of Chief of Engineers, 1872, p. 543.) 

This estimate was based on a minimum depth of channel of 4Jfeet 
at low-water. Lieutenant Marshall is of the opinion that a depth of 3 
feet, which would probably be sufficient for all present needs of com¬ 
merce, can be obtained for less than two-thirds of that snm, or $313,000. 

further reduction can be made 





Shoals, wire-rope tow 





The estimates 
River are as follows : 

From Greensport, to Selma, Rome and Dalton Railroad Bridge 
From Great Wills Creek to Rome, r2. 


*> m '» 


» m m m m • « 


m « « «• M* 


$470, (ft 
SI, 63 


Total 


m •» n * « mk m mv m 


» • * » » 


* »• * » ■»' itHHiti urn » 


552,31? 


Major McFarland states that the cost of the improvement from Greit 

Wills Creek to Rome will probably amount to $180,000. 

* 

This is for a depth at low-water of 4 feet. For a depth of 3 feet at the same stage 
the cost would be not more than half this amount. 

(See Report of Chief of Engineers, 1875, p. 662.) 

This work is, I believe, in the collection-district of Mobile. The revenue collate! 
at the nearest port of entry is unknown to me. 



Money 

■h 

Amount appropriated by act approved August 14, 1876 

July 1, 1877, amount expended during fiscal year. 

July 1, lo77, outstanding liabilities. 


• .. 


i* «i <• m 


» * * 


$239 

227 


$30,000 0*3 


467 



Amount (estimated) required for completion of existing project____ 522,347 IW 

Amount that can be profitably expetided iu fiscal year ouding Juue 30,1879. 100,000 OJ 


R 5- 

a 

IMPROVEMENT OF HIAWASSEE RIVER. 

An appropriation of $10,000 (act of August 14,1870) was made availa¬ 
ble for the improvement of this river on the 1st of May, 1877, ami 
steps wrnre immediately taken for the organization of working parties, 
and the preparation of boats, tools, &c., for carrying on the w#rk by 
hired labor, it being of such a nature that it could not be specified with 
sufficient accuracy.to secure the Government interests iu a contract. 

Assistant Engineer John S. Crary was placed in immediate charge 
of the work, and made a careful examination of the river from Beaton 
Landing to the Tennessee. 

The obstructions known as Matthews’ Shoals and MagiPs Island 
Shoals were selected as the first to be improved, and work was mm* 






* 








APPENDIX F. 


599 



tributaries cau 


diately commenced cm them, and was making: good progress at the end 
of the fiscal year. 

At Matthews’s Shoals a quarry has been stripped of 20 ) cubic yards of 
earth, and 400 cubic yards of rock were quarried. 

At Magil’s Island Shoals 140 cubic yards of earth were stripped from 
a quarry, and 200 cubic yards of rock quarried. Work in the chauuel 
will be commenced as soon as the water gets a little lower, and work at 
Blackbird Shoals will be started early in July. 

A question which is likely to arise as soon as this work is a little 
further advanced is, whether the EiSt Tennessee Railroad Company 
shall be compelled to put a draw in their bridge across this stream at 
Charleston ? This bridge is only 36 feet above low-water, and 
anything above extreme high-water, so that at low-water the 
class 

by taking dowu their chimneys and pilot 
are unable to pass 
compel the company to put in a draw, [suppose it will require a special 
enactment to that effect, either making an appropriation for the purpose, 
or requiring the company to build it at their own expense. < >n the 
other hand, should it be decided not to require a draw, the difficulty 
will have to be obviated by takiug advantage of the low-water season, 
and bnilding suitable boats for the purpose, or adaptiug to it some of 
the smaller ones now in use, by lowering their pilot houses and hiuging 
their chimneys, as is now done ou the Ohio and other western rivers. 

In the absence of any authority in the premises, I have not mentioned 
the subject to the railroad company, but in view of the heavy traffic 
over this bridge, as compared with that on the river, and of the fact 
that their bridge has been built and used for many years without pro¬ 
test, they would be decidedly opposed to putting in a 









ongress 




The original estimate for improving 

to the Tennessee River is. 

Amount appropriated, act of 1870. 



Hiawassee from Savannah Ford 


• « • 


m «» •» «I * m 


• • « * • • • « * « 


* m m «» m m m m m * m 


«B » » 




$- 20,000 00 
10,000 00 



In the report of the examination of the Hiawassee (Report of Chief 
of Engineers, 1875, p. 801)) it is stated that the examination included a 
part of the Ocoee, viz, “from Savannah Ford to its junction with the 
Hiawassee,” which is in errbr, since Savannah Ford ami all the obstruc¬ 
tions mentioned in the report are on the Hiawassee itself. 

The advantages to commerce to be derived from the improvement of 
the Hiawassee are set forth in the report just referred to, and I am at 
present unable to make any material addition to those stated therein ; 
but as the amount required to complete the work is comparatively 
small, I think no further arguments will be needed to secure the neces¬ 
sary appropriation. 

Money statement . 


Amount appropriated by act approved August 11, 137G 

July 1, 1877, amount expended during fiscal year. 

July 1, 1877, outstanding liabilities... ........___ 


.. $ 10,000 00 

$281 20 
703 20 

--- 984 40 


July 1, 1377, a 


ill 


ou.it available 


9,015 60 


Amount (estimated) required for completion of existing project.... ...... 10,000 00 

Amount that can he profitably expended in fiscal year ending June 30, 1879. 10,000 00 
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R 6. 

IMPROVEMENT OF OCMULGEE RIVER, GEORGIA. 

Tbe river and harbor act of 187G appropriated $15,000 for time im 
pro ament of the Ocmulgee River, in the State of Georgia, aud on the 
31st of May, 1877, [ was notified by the Chief of Engineers that the 
amount had been made available, and that a project was required tor 
its expenditure. 

Having been informed that the railroad bridge at Hawkinsville haa 
effectually barred all navigation above that point, I so reported to the 
Chief of Engineers, who directed work to be commenced between Haw- 
kinsville and the junction of the Ocmulgee with the Oconee, 

Steps were then taken to organize the necessary working-parties for 
beginning active operations. The work was placed in immediate charge 
of Assistant Engineer B. W. Frobel, who was, at the close of the fiscal 
year, engaged in making an examination of the river, and procuringthe 
necessary boats and other tools aud supplies for a vigorous prosecution 
of the work. 

It is hoped that the amount of the appropriation will be more than 
is required for the river below Hawkinsville, and if so, authority will be 
asked to contiuue the improvement above Hawkinsville toward Macon. 

This work was so recently placed in my charge, that I have been 

unable to collect any reliable statistics as to the probable benefits to be 
derived from this improvement; but should it be decided at any time 
to connect the Ocmulgee with the Tennessee by canal, there can In no 
doubt that the work now being done will be fully utilized. 

This work is in the coHeotion-distriet of Bruuswick, Ga., the nearest port of entry 
being Brunswick, Ga. I have not ascertained the amount of revenue eolieetWl there. 
The nearest permanent structures belonging to the United States are probably tbe 
beacons ou Wolf Island, near Darien, Ga. 

The original estimate of the cost of the work of improving tbe 0c 
mulgee Kiver, providing a channel 80 feet wide and4 feet deep, as given 
by Mr. B. W. Frobel, (Report of Chief of Engineers, 1875, Part II, p. 
671.) was as follows: 


» * oDDf mt • m » 


m «» • • 


From Hawkinsville to the mouth 
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To which was added 10 per cent, for contingencies 
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56.240 00 
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Money statement 

Amount appropriated by act approved August 14,1876. 
July 1, 1877, amount expended during fiscal year...... 


• • 


# m m m m m m m m m m> m m 


m m m 


m • *> 


115,000 0*1 
46 67 


July 1, 1877, amount available...... ...... 14 ,953 33 

Amount (estimated) required for completion of existing project.......... 41,240 W 

Amount that cau beprotitably expended iu fiscal year mding June 36,1879. 41,240 ft' 









APPENDIX K. 


601 



IMPROVEMENT OF OOSTENAULA AND COOS AW ATTEE MYERS. 


No work was done on either of these rivers, the available funds having* 
been nearly exhausted in 1876, since which time no appropriation has 
been made. 

A small balance ($22.06) of the old appropriation has been expended 
for the care and preservation of boats aud other property belonging to 
the work. The estimates made for the improvement of these rivers are— 


For the Oostenanla River... 
For the Coosawattee River. 
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$12,000 00 
16, 208 50 


There hav 





For the Oostenaola River, act of 1874...... 

For the Oostcuaala and Coosawattee Rivera, a.t of 1875 
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28,208 50 

$ 10,000 00 
5,000 00 
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Jaly 1, 1876, amount available... 

July 1, 1877, amount expended during fiscal year ... 

Amount (estimated) required for completion of existing project 
Amount that can be profitably expended in fiscal year ending J 
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$22 06 
22 06 
20-S 50 
11,208 50 
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IMPROVEMENT OF ETOWAH RIVER, GEORGIA. 

An appropriation of $10,000 for the improvement of the Etowab 
River, act of August 14, 1876, was made available for that work on the 
29th of May, 1877, and I was directed by the Chief of Engineers to pre¬ 
pare a project for the prosecution of the work under that appropriation. 
As the improvement of this stream is an exceedingly difficult 

number 




so s 

from the fact that the only plans for improvement a 
sist iu a series of locks and dams, some ten in number, or a canal along¬ 
side the river. (See report of Chief of Engineers, 1872, pages 535-548.) 
The amount of the appropriation would not be sufficient to warrant the 
beginning of a single lock, either by contract or by hired labor, since 
most if not the whole of the amount would necessarily be absorbed in 
preparatory expenses for beginning the work. 

In order to ascertain definitely whether any, and if so what, work 
could be advantageously commenced at the present time, Lieut. William 
L Marshall, Corps of Engineers, was directed to make a re examina¬ 
tion of the river from Carters vilo to Rome, Ga. This examination 
was not completed during; the fiscal year, and it was not, therefore, 
possible to complete the project in time to appear in this report. The 
result of the examination, as since developed, has, however, confirmed 
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the views already expressed as to the necessity for having moramoney 
before the heavy work is begun,, and it is respectfully recoin mended that 
■"Congress be asked to make appropriations accordingly. 

In the mean time an instrumental survey of the river could be made 
with a view to locating the necessary locks and dams, and for procuring 
the necessary data for ascertaining and specifying the work required. 
This has not yet been done, and wall be necessary whether the work is 
'Carried on by contract or hired labor. 

The report of Lieutenaut Marshall on his examination of the Etowah, 
although not completed within the fiscal year, is hereto appended. No 
estimate of the total cost of improving the Etowah River can be sub¬ 
mitted witli this report, as the project for its improvement is as yet in¬ 
complete. Only one appropriation has been made for this work, viz,by 
act of 187G, $10,000. 

No expenditures were made during the fiscal year. 




Amount 
July 1. ] 


appropriated by act ap] 
87 7. aiuouut available . 



* * * » * nil ■» m m m m m 
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110,000 00 
10,000 00 


REPORT OF UEUTENANT W. L. MARSHALL, COUPS OF ENGINEERS. 

Rome, Ga., July 15* 1877. 

Sir: In accordance with your letter, dated June 30, 1877, directing an examination 
of the Etowah River, with a view of ascertaining whether any local advantage wonld 
accrue from the expenditure, at any points along that stream, of the $10,000 appro¬ 
priated for it by Congress in 1876,1 have conversed with people living on its banks; 
with the Hon. W. II. Fehon, M. C., of Cartersvilte, Ga., who takes great interest in the 
improvement of this river, and have also made an examination in person of the rivet 
between Cartersville and Rome, and, have the honor to report: 

First. That there is no local interest which can he benefited by local Improvement* 

Second. That there is no demand whatever for navigation from one point to another 
along the course of the stream itself, and, ms far as I can discover, no demand for the 
improvement of the Etowah, except a contingent one, i. e. } in case the obstructions to 
the navigation of the Coosa below Greensport, Ala., are removed, so as to open the 
great coal-fields of Alabama to commerce. The mineral and manufacturing interests 
of the comities of North Georgia bordering the Etowah dernaud an interest in the beo* 
efits of cheap coal. The opening of the Etowah will then be felt as a necessity. The 
region about Cartersville and the Upper Etowah is very rich in iron, manganese, barytes, 
and other minerals. There are many furnaces, for the most part out of blast oq ac¬ 
count of bi^h-priced fuel, and the entire region suffers from the high rates of trans¬ 
portation charged l>y the railroads for that commodity. 

Third. My examination of the Etowah convinces me that it is impracticable to im¬ 
prove the navigation of that stream without the application of locks aud dams. The 
fall of the river between Owl Creek and Rome, as given by Mr. K. C. McCalla, who 
examined it in 1872, exceeds 5 feet per mile on an average, which fall is not uniformly 
distributed, but mostly occurs at the reefs and shoals, which are very frequent in some 
parts of the river, and at others comparatively few. 

At the following points the fall equals or exceeds 7 feet per mile: 

1. Near Douthard’s Ferry, 4 miles below the Western aud Atlautic Railroad bridge at 
Cartersville. 

2. One-half mile below Tomlin's Ferry, or about 15 miles below the Rsilroad bridge 
near Cartersville, is a shoal one-fourth mile loug, over which there is a fall of 

or 11 feet per mile. 

3. At Harden’s Ferry, 21 miles below Cartersville, is a succession of rock-reefs, ex¬ 
tending for one-fifth of a mile, over which is a fall of leot, or 12} feet per mile. 
Kivcr 65(1 feet wide; 8 inches water on reefs. 

4. Three hundred yards below i bis shoal is another rapid fall of fij feet in two-fifths 
of a mile, or 16.2 feet per mile. The river is obstructed with very large bowlders: b 
wide, with high banks. 

5. Eighteen miles above Rome is a sboal where the fall is nearly 4 feet in one-fourth 
of a mile, or 16 feet per mile. 
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6. Fifteen miles above Rome, one-half mile long, over which there is a fall of 6 feet 
in one-half mile ; river with high banks. This shoal is near Duncan Murchison's. 

7. Eleven miles above Rome is a shoal of *2 feet fall in 1,200 feet. 

8. Seven miles above Rome is a shoal over which is a fall of 3£ feet in one-half 
mile; bauks of river high. 

9. Within 5 miles of Rome is a stretch of rapid shoal water with several rock-reefs 
and gravel-bars, which oau be improved to advantage only by a lock and dam. 

At all of the above points locks and dams will be required, including the two mill- 
dams at Cartersville. 

There will be required 11 locks and dams between Rome and Cartersville, 41 miles 
distant. 

In addition to the above are many reefs, fish-traps, and gravel-bars; upon which I 
rarely found as much as 1 foot of water. The river Is now about its usual low-water 


stage. 

In this connection I respectfully refer to the report of Mr. J. 0. Long, assistant en¬ 
gineer, in the Annual Report of the Chief of Engineers for 1872. From his report I 
should judge that the river was considerably higher when he made his examination 
than when I came down it, since at most of the reefs, even where he reports from 18 
inches to 2 feet of water, I was compelled to get out and lift the small bateau iu which 
I traveled, over the rooks and shoals, for want of sufficient water to float It. 

Mr. Long estimates for a channel 80 feet wide, with 3 feet navigation at low- 
water, hut I cannot believe that it is practicable to secure this depth and width of 

channel at low wafcer by othor means than locks and dams, for the reason that the 

stream averages only 250 feet in width, and the depth of water on the slioals at low. 

water rarely exceeds 1 foot, at many of them, where the fall is considerable, it is 
mnch less. If, then, a channel 80 feet wide and 3 feet deep is excavated through the 

reefs, the discbarge of the rifor wi 11 not be sufficient at low water to fi 11 the channel 

where the fall is considerable and the current rapid. The lowering of the upper pools 
thereby caused will also considerably increase the amount of excavation. Iu other 
respects I agree with Mr. Long's reports and estimates. 

The navigation of the Coosa at low-water is 2 feet. At fourtoen places between 
Rome and Gadsden at extreme low-water there is 2 feet or low-water on the shoals, 
and the present work on that stream is directed to securing 2| feet navigation at this 
stage. 

On the Oostenanla the navigation is 2 feet at low-water, and the boat running upon 
it is 20 feet beam and 120 feet long. If similar navigation is secured upon the Etowah, 
a channel 40 feet wide and 2 feet deep will be sufficient at dead low-water, and there is 
water sufficient for securing such navigation. 

If it is judged advisable to expend the amount of the present appropriation upon 
the Etowah, 1 would then respectfully suggest that, awaiting further appropriations 
from Congress for the locks und dams, the work begin at Rome and be directed to 
secure 2 feet navigation at low-water, with channel 40 feet wide over the lower ob¬ 
structions only, and that for the information of Congress Mr. Long be requested to re¬ 
vise his estimates to agree with this modified plan. 


The banks of the Etowah are high throughout, and it may be easily slack-watered, 
at an expense not exceeding $10,000 per mile, if* advantage is taken of all stretches of 
navigable water. 

Very respectfully, 

W. L. Marshall, 



First Lieutenant of Engineers. 
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United States Engineer Office, 





General: I hav 



char: 




I a id 


I have the honor to transmit herewith my auc 
le works of river and harbor improvements 
fiscal year ending Jane 30, 1877. 
eneral, veiy respectfully, your obedient servar 

G. Wei 



Weitzel, 

of Engineers , 




.. A. Humphreys 

Chief of Engineers 
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IMPROVEMENT OF THE FALLS OF THE OHIO RIVER. 

The history and condition of this work during the last fiscal year is 

fully given in the following report of Capt. A. Mackenzie, Corps of 
Engineers: 

United States Engineer Office, 

Louisville, Ky., June 30, 1877. 

Sir : I have the honor to submit the following report of operations on the improve¬ 
ment of the Falls of the Ohio and enlargement of the Louisville and Portland Canal, 
for the fiscal year ending Jnne 30, 1877. 

The work projected at the beginning of the year was as follows: To complete the 
rock-excavation at the head of the canal; to complete the cross-dam at the head of 
the falls, leaving an opening of 600 feet on the Indiana side, and making a new open¬ 
ing of 400 feet at the head of the middle channel; to close 400 feef of the Indiana 
opening and the entire middle opening with movable dams, thus leaving openings in 
the dam of 1,000 feet daring high water, and closing these openings to 200 feet during 
low water; to place a movable dam at the head of the canal, to assist in finshing out 
the river-deposit; to bnild_new guard-gates for the new locks, and for the head of the 
canal; to raise the masonry around the gate-recesses of the middle gates of the new 
1 ocks, thus ml lowing the canal to be used wi th a higher stage of water; to improve 
the Indiana channel on the falls by removing the worst obstructions. 

Of this work, the building of a movable dam at the head of the canal has, upon fur¬ 
ther investigation, been judged to be unnecessary, and the construction of new guard- 
gates has been carried on as ordinary repairs of Louisville and Portland Canal. 

The removal of rock at the head of the canal, and the building of the dam at the 
bead of the falls, ara works which can only be carried on economically daring low 

stages of the river. For the rock-excavation, the gauge read i og at the head of the 

canal should not he greater than 4 feet, and a reading of 3 feet, or less, is still more 
preferable. Since November, 1875, there have been but 10 days when the gauge.read¬ 

ing was lees than 4 feet, and the lowest reading during this time was 3.7 feet. 

Non© of the work has therefore been attempted. It could have been done at a great 
cost, hut the immediate completion of the work is not so imperative as to justify an 
increase over estimates based on low water. 
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During the post year the engineer-property pertaining to this work, such assteim- 
piintpR, drills, timber, tools, &c., haR been carefully stored at the locks, and signal- 
lights have been kept up on the coffer dam at the head of the canal. 

All the -work so tar done on the improvement is in good condition, excepting the 
dam at the head of'Sand Island ; bnt the condition of this dam is, at present, of but 
little importance, as the river-channel between the island and the Indiana shore is 
pretty well filled np, and during low water the entire river is thrown sonth of the 
island. The head of the island is well protected by riprap, but its south side contin¬ 
ues to wash during low water. 

Th© earthen banks of the canal remain in very good condition, and the Bermuda 
grass, win ich it was supposed had been k tiled by cold, now shows some signs of life. 
The Osage-orange hedge, planted last year, will in a few years replace tin wooden 
fence which now protects the banks. 

A low stage of water is predicted for the fall months, and, if this prediction comes 
true, work on the dam at the head of the falls, and the rock-excavation at the head of 
the canal, will be pushed forward rapidly. 

Very respectfully, your obedient servant, 

A. Mackenzie. 

Capfain of Engineer*. 

Maj, G. Writzel, 

Corp§ of Engineers, X7. S, A . 


The estimates for the work which still remains to be done on this im¬ 
provement, according to the project, were based upon a stage of water 
as low as that in w hich the portion so far completed has been done. 
The river did 'not get to this stage during the last year for a sufficient 
length of time to warrant a beginning, and, as it is not of such imper¬ 
ative necessity as to warrant extravagant expenditure, none was at¬ 
tempted. * * 

It there comes a low-water stage during the approaching fall, the 
operations will consist of completing the rock-excavation inside of tie 
apron-dam at the head of the canal, and removing a few of the most 
dangerous spots In the Indiana Chute to facilitate the navigation of the 
falls by that channel. The masonry around the gate-recesses of the 
middle gates of the new locks will be raised so that the canal can be 
used with a higher stage of water. This is of considerable practical 
importance, as with the present walls and gates there comes a period 
when the canal cannot be used, and the difference of level between the 
upper and lower pools is still a little too great to permit the falls to be 
ascended by ordinary craft. 

The completion of the cross-dam at the bead of the falls will be sus. 

pended for the present. We are engaged in studying the defcailsof a plan 
for freeing the work as much as possible in periods of coal rushes, by pro¬ 
viding a chute down the falls for them. This will answer the purpose 
much better than an additional enlargement of the canal, and will cost 
much less, and it will prevent accumulation of coal-boats in the canal 
and the consequent delays to passenger-steamers. 

The proposed improvement will necessitate some slight changes in 
the cross-dam, and hence the construction of the latter will be tempo¬ 
rarily suspended. 

It has been ascertained by practical experience that a movable dam 
at the head of the canal will not be of as much service in clearing it of 
mud deposits by the facility which it would give to flushing as to war¬ 
rant the expense. Since the two dredges, the mud-scows, and the tow¬ 
boat have been all placed in first-class condition we have had no diffi¬ 
culty ip keeping the canal and locks well cleaned out. 

It is not necessary now to keep the Sand Island dam in repair, an< 
no more mouey will be expended upon it. . 

The reason why this work has cost more than the original estimate 
was given by me in my annual report for the fiscal year ending Jane 
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30, 1874. The excess in cost is entirely due to the manner in which the 
appropriations were made. If these had been made as-1 recommended,, 
I am certain that I could have built the work in three good seasons,, 
and at a cost less than my estimate. 

The original estimate for this work, as stated in my annual report 
for the fiscal year euding June 30* 1870, was $1,243,500. There has 
been allotted arid appropriated for it as follows: 


1868, allotted......... 

1889. allotted.. 

1870, appropriated.... 

1871, appropriated.... 

1872, appropriated.... 

1873, appropriated.... 
1875, appropriated.... 


m m m m • • 


• • •■•<■••• % m m m m m • m m •••••• 

m m m m m m #•«*«»•• m m m ••ms# mmm/mmmmm m m » •••<••• 

• • m m m «*> «* • •••• • •••• • m m m • # •••••• m m m m m m <m m 


$85,000 
178,200 
450,000 
250,000 
300,000 
100,000 
100,000 




Total m m m m m m • ••••• • • • • * • m m m <m • • *»•«•«• ••<■«••• m m m m •••••• • • • • • •••••# m m m m m m l j> 4C)3 1 200 

Of this amount $1,380,549.32 has 

uext 

The work is located in the third collection-district of Kentucky, 
of eutry is Louisville, Ky. 
fiscal year was $60,571.25. 

The commerce and navigation of the Mississippi River and all its 
branches will be benefited by the completion of this work. 

Money statement . 

Joly 1, 1876, amonnt available............ $89,749 30* 

July 1, 1877, amount expended during fiscal year........................ 7,098 62 

JnJy 1, 1877, amonnt available.. ................ 82,650 ti 


S 2 


SUPERINTENDENCE, MANAGEMENT, AND REPAIR OE THE LOUISVILLE 

AND PORTLAND CANAL. 

On the 3lst of last December I made my third special report on this 
work in order to enable the Secretary of War to comply with the pro¬ 
visions of section 3 of the act of Congress, approved May 11, 1874, eu- 



An act 



In addition 






The annexed annual report of Capt. A. Mackenzie, Corps of Engi- 
;ere, gives the history and condition of the work during the last year. 

We have continued the superintendence and management of the canal 
according to the same system which has heretofore been pursued. We 
are continuing the repairs necessary for placing the work iu good con¬ 
dition with as much rapidity as the funds on hands will permit. 

But a very important subject which has been referred to iu all my re¬ 
ports has not received that attention from Congress which its impor¬ 
tance demands. I refer to the adoption of a system of rules and regu¬ 
lations for the government of the canal and those using it. (See foot 
of page 765, Report of the Chief of Engineers tor 1876, Part 1.) The 
power to enact such rules should be granted by law to the Secretary of 
War. My assistants on the canal are absolutely powerless to control 
matters when there is a rush of business, as always comes with a coal- 
boat rise. 














€08 


REPORT OF THE CHIEF OF ENGINEERS 


As Congress has not acted in this matter, I directed Captain Mac¬ 
kenzie to bring the matter to me officially in the shape of a letter. 

Accordingly he addressed a communication to me, of which the fol¬ 
lowing is a copy: 

Office Louisville and Portland Canal.* 

Louisville , Ky„, March 9, 1877. 

Sir : I would respectfully ask to be iuformed whether, under existing laws, th« 
superintendent of the Louisville and Portland Canal has authority to regulate the 
movement of boats in the canal, and prevent unnecessary delays? It lias been assumed 
in all yearly reports, and in my letter of March 9, 1S76, that until some legislation 
was had, the superintendent had no means of enforcing his orders. All steamboat men 
seem to consider it the duty of the superintendent to provide against their delays 
from any cause whatsoever. I have always held that when they were detained in the 
canal by the carelessness or willfulness of others, they should seek redress in the 
courts. There must be laws especially directed to preventing the obstruction of navi¬ 
gable channels, and the question is whether those injured by tbe delay or the canal 
management should prosecute tbe offender. The superintendent of tbe canal is most 
certainly willing to take action and responsibility in the matter if he is justified by 
law in so doing. The only reference to the subject that I can find is in section 10 of 
the original charter granted to the canal company by the legislature of Kentucky in 
18*25. This section states u that if any person or persons shall willfully and knowingly 
-do auy act or thing whatever, whereby tbe said navigation or any look, gate, dam, en- 
giue, machine, or other thing thereto belonging, shall be injured, or damaged,orm- 
peded t or shall commit any willfol trespass, or take, or carry away, or conceal, any 
material, instrument, tool, or other thing belonging to or used in or about the said 
works, or shall open, or cause the locks to be opened, oratteinpt to do so, or to passor 
repass without the knowledge of the agent or mauager to said canal, he, she, or they so 
offending shall forfeit and pay to the said canal company, their tenant or agent, time 
times the amount of the cost or damage sustained by means of or through snch will¬ 
ful acts, together with costs of suit, to be recovered before any court of competent 
jurisdiction, and in case of clandestinely taking and carrying away, be liable to a prose¬ 
cution for theft, as in other cases.” 

This section was evidently intended to cover the canal company against any loss sus¬ 
tained by them, either in form of property or damages for delays. I do not see that 
the superintendent can, on the strength of this section, take auy action further than 
to instruct those in charge of boats how and when to move, leaving it for those who 
sustain any loss by a refusal to obey the orders, to obtain their redress in a coart of 
justice. 

I have always given this advice, and have promised to give assistance and famish 
such evidence of the delay as might bo within the knowledge of the canal management. 

I would respectfully ask for a definite decision in this matter, which will either give 
the superintendent of the canal authority to enforce his orders, or relieve him from tbe 
blame and censure of parties interested in tbe navigation of the canal. 

I iucloso a note received this morning from the captain of one of tbe Henderson 
packets, showing an example of the delays referred to. This same boat, the Whale, 
caused much trouble last night, delaying several boats. Last month the Robt.Mitchell, 
drawing much more water than was shown by the gauges, came into the canal, got 
aground ami blocked up the canal for 48 hours, delaying several steamboats. These 
are but a few examples of many similar delays, willful as far as the offending boats are 
concerned, but unavoidable as far as the management of the canal is concerned. 

Very respectfully, your obedient servant, 

A. Mackenzie, 
Captain qf Engineer*. 



I forwarded this letter with an indorsement, of which the following is 
a copy: 

United States Engineer Office, 

Detroit , Aft'cA., AfarcA 15, 1837. 

Respectfully forwarded. This communication explains itself. I respectfully reqaest 
m decision on the question presented by Captain Mackenzie. In every one of my 
reports I have asked that a system of rules and regulations for the government of 
those using the canal be enacted into law, but so tar no action has I m taken by 
Congress. The delays referred to by Captain Mackenzie are liable to bring tbe caB»l 
management iuto serious discredit. 

G. WKITZEI, 

Major of Engineer*. 
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To this I have not yet received a reply. 

I have had charge of the canal since it was turned over to me by the 
former management on June 11,1874. The following table gives, in a 
condensed form, the financial statement for this period: 


• • * • 


• • • m • 


During June, 1874....... 

During fiscal year ending Jane 30,1875. 
Daring fiscal year ending Jnne 30, 1876. 
Daring fiscal year ending June 30,1877. 


mm 


• • • m 


m m m m 


m m 


Total 


• • m m 


m •••••• mm 


• m m • • m 


• • m 


Receipt#. 

Expenses— 

For man¬ 
agement. 

For repairs. 

Total. 

1* 744 85 
54,814 n 
78,102 64 

82,953 90 

1*2, 490 78 
43,195 66 
44,373 56 
46, M3 58 


#2,490 78 
45,887 15 
59,266 48 
66,138 47 

#2,691 49 
14,692 92 
19,814 89 

218,615 50 

136,383 58 

37,399 30 

173,782 88 


Excess of receipts over expenses, #44, 




Now these permanent improvements and repairs, which have cost 
only $37,399.30, were estimated to cost at least $54,035. They were 
with such economy, because the work was done immediately under 

the eye of my assistants by days’ labor, and the machinery and work. 

of the canal were employed, as well as the mechanics and laborers 
engaged in the management when they were not busy at their legitimate 
duties. 

The $10,635.70 which was saved by this method should, therefore, be 
credited to the canal management. 

It will cost about $6,000 more to make the improvements, for which I 
have no authority. I propose to ask for authority, then, to repair the 
old locks, converting the three chambers into two, so that they will have 
the capacity to pass nearly all the vessels that wow me the canal. Then 
I will ask for authority to give the lift-gates and miter-walls of the new 
locks a complete overhauling and improvement, so that much of the 
labor and time now consumed in operating these locks may be perma¬ 
nently saved. After this is done I propose to ask for authority to erect 
the requisite number of plain cottages near the locks for the accommo¬ 
dation of the employes, so that they can be called out rapidly at night, 

when needed. And then I will ask for authority.to gradually enlarge 

the existing dry-dock, so that it will accommodate the vessels that use 
the new locks. At present it has only the dimensions requisite for dock¬ 
ing the vessels that could use the old locks. 

When this work is done everything will be in 
dition, and then it will be safe still further 
which are now only 
former management. 

It will beseeu from my various reports that the business of the canal 
is steadily on the increase, and if this increase continues there will be a 
jast demand in a short time for further accommodations. I have sug¬ 
gested a method for meeting this want, in my report on the improve¬ 
ment of the Falls of the Ohio River, which will undoubtedly be printed 
with this. 

Captain Mackenzie, and the employes under him, have continued to 
administer the affairs of this work with the same economy, fidelity, and 
industry which have characterized the management since the Oovern 
meat took charge of it. 

A nnexed hereto is the financial statement for the fiscal year ending 
June 30, 1877: 

39 E 
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Financial statement for fiscal year ending June 30,1877. 


Deposits. 


Hon the. 


Amount. 


XxpeRdltaraa. 


Months. 


Amoral 


1876. 

July ................. 

.A wyi || h ill in ll * 

tiepiemIwiiir.......... • 

Goto of .............. 

November.. 

December............ 

1877. 

January..... 

February ............ 

March • •••••• »»•••• •mm 

April 

May • • • • * • •••••• «•«>••• 

Jane • ••••• • ••«»• ® « » » • « 


*••••• •••••• • 


m m m m m m • 




•••••• •••<• 


• • • • 


•••••••• 




• ••••■ SB 


• • • • 


••*•••••«•*• m m m « 


•••••• 


mmmrnmmm® 


!•••■• *••••* 


• #••••••••••• m • m m m m » ®> •••••• 




$6,465 06 
5,967 33 
5,037 40 
6,797 80 
8,030 01 
4,144 10 

890 56 
0,900 36 
3,867 36 
11,956 46 
11,670 01 
10,390 34 

89,953 90 


July.. 

August ....... 

September'.... 

October....... 

November..... 

December. 


January.. 
February 
March ... 
April .... 
May ..... 
J une. 


1876. 


m m m m m • • 


• • m m m m m m 


1877. 


m m m m 


• mm • ••«*• 


• • • • 




• #••••• •••••• # • m • 


• «t * • • 


mm •••••• si • • a* m m mm m mm 


mm m m m m m m m m m m 


m m m m m m 


•••••••mmmmmmmmmmrn 


• •••••• • • • •••*!! 


***«»«» mmmmmmmmmmmmmmmmmmm 


• • • m m m m m m m mi • m m m •«b«»«*»s@i ■••• 




• • m m » m 




§••••• • SB • it> * l» (All 


II, 307 » 
6,9# 34 
8,196 B 

xmn 

4,87 41 
18,434 « 


||S | 


66,130 47 


Cash ou hand June 30,1877, $44, 832. 


REPORT OP CAPTAIN A MACKENZIE, CORPS OF ENGINEERS. 

Louisville, Ky., June 30,1877. 

Sin: I have the honor to submit the following report upon the superintendence 
management, and repair of the Louisville and Portland Canal for the fiscal year cod¬ 
ing Jngie 30, 1877. 

The canal has now been under the management of the United States for three yean, 
bet it has only been eighteen months since the surplus of receipts over ordinary ex¬ 
penses justified commencing repairs and improvements. Sine© 'the beginning of the 
year 1876 such work has been carried on, gradually placing the caual and its acces¬ 
sories In perfect working order. 

The following is a summary of the work accomplished during the past year: 

The repairs of the tow-boat have been completed, and.a large fir© and wrecking pif 
has been added to the boat's outfit. 

A new hull and a new boiler have been built for dredge No. 2, its engine ha* baa 
thoroughly repaired, and machinery for raising spuds by steam has been put in. 

Dump-scow No. 4 has been rebuilt. 

The shops have been extended, and the following additional machines hare been set 
up : one dimension-planer, one boring-machine, one circular saw, and one grindstone. 
The work done in these shops during the year has caused a saving of |l,841.70, while 
the total cost of machinery has been bnt $1,7:17.20. 

A set of new guard-gates, each leaf of which is 47' 8" by 46' 11" and weighs too*, 
has been built and put iu at the head of the new looks, and a set of new gates for the 
head of canal is now almost completed. 

The building of these gates at the locks, under the direction of the superintendent 
of the canal, has resulted in having the work admirably done and in saving ro»J 
thousands of dollars. The high guard-gates have coat $6,227.59, and the set for the 
head of the canal will have cost when completed about $4,000. The original estimate 
for this work, based upon the cost of the lift-gates, which were built by contract, w» 
$24,000. 

New winding-machinery has been provided for the middle gates of the new lock*, 
and inch chrome-steel chains have been substituted for the iron chains formerly osed. 
It is expected that this new machinery will greatly facilitate the moving of the gates, 
and its strength is so great that the annoyauoe of breakages will be done away with. 
The new machinery will be applied to all the gate®, and when the work is complete, 
it will cause a yearly saving in operation expenses of about $2,400. The fri i tion-dnun* 
at the bottom of the well-holes have been set np anew and greatly strengthened. 

The bridge crossing the canal at Eighteenth street has been thoroughly repaired; » 
new floor has been laid, and the turning-machinery has been improved and strength¬ 
ened. 

Fourteen lamps, famished by the Light-House Department, have been set up on the 
lock-walls. The gates and look-chambers can now be made almost m light by night 
as by day. 

A foundation for the superintendent's office has been completed and work on ibe 
building has been commenced. 

A second fire-cistern is being built, and hand fire-pumps have been connected with 
he cistern built last year. 
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The slopes in the vicinity of the tanks have been piiJirtlially graded and sodded, and 
the slopes along the canal-banks have been repaired. 

The t il-collector’s honcie und the workshops have been painted. 

In addition to the work above enumerated, numerous und constant repairs lniive 
been made on boats, gates, machinery, &o. 

The dredges have removed daring the year 93,282 cable yards of sediment. In Oc¬ 
tober one dred|ipo f notwithstanding unmerous delays caused by passing boats, removed 
8,322 cnbic yards in 26 working clays. The tow-boat, while moving dump-scows, has 
ron 2,220 miles. 

Three thousand fonr linndred and thirty-nine boats, with a total underton mage of 
909,9^3.8 tons, have been passed through tine locks. This work has required fc®9 lock¬ 
ages by day and 704 lockages by night. The gates have been opened and closed 9,618 
tunes, and tbe lock-bands, in turning the capstans, have each traveled abont 2,197 
miles. 

During the past year the looks have been closed 30 days by ice and 29 days by higb- 
water. 

Though the deposits of sediment have been very heavy at times, tbe dredges have 
succeeded in removing it as fast as the water full, and there have been no delays from 
this cause. The flood of January left a deposit of 10 feet in tbe lower-lock chamber, 
and a deposit of 4 inches on top of the upper gates, over whioh the water stood but 9 
days. 

Tbe business of the Louisville and Portland Canal is constantly increasing, and it is 
evident that before many years the present locks'will not accommodate all tbe com¬ 
merce of the river. Even now, when tows of coal are passing down or fleets of empty 
barges are passing up, delays are unavoidable, and these delays will, 1 am confident, 
become more serious each year. 

for occasion- 
ion, a second 

building, or at least tbe completing of a new set of locks, 

for whioh money mnst be appropriated, important as it may be, its a work of the future, 
nod it would be well if some temporary provision could be made for providing means 
of passing boats when a necessity for closing the new looks may arise. 1 aiu of the 
opinion that the old locks can be made to furnish this relief by oonvertiug the three 
locks into two, each 50 feet wide and abont 300 feet tang. Wfth stick arrangement all 
boats running during taw-water could be accommodated, and tbe new locks could be 
closed for several months during the year without interfering with continuous naviga¬ 
tion. If this work is only intended as a temporary expedient, to last, say, 5 or 6 years, 
tbe expense will not be bo .great, but that it may be f*aid from tolls collected. 

I append tables giving the detailed receipts and disbursement!} during the past year. 

the lar 



Notwithstanding 


ceijpts have exceeded expenses $16,871.74. 


large amounts ex [ended for repairs and improvements, the re- 


y report of 


conclusion, I would respectfully renew tbe recommendation made in i 
January 1, which I would ask to be considered as a part of this report. 

I am, very respectfully, your obedieut servant, 

A. Mackenzie, 

Captain of Engineers. 

Maj. G. Wkitzbl, 

Corps of Engineers. 


Detailed statement 



boats passed Ik rough the 

year ending June 




Canal for the fiscal 


Date. 


Steamboats. 


1676 

Jnly........ 

August..... 

September . 
October .... 
November.. 
December .. 

1877 

January.... 
February... 
March....... 

April...- 

. 

June ....... 

Total...... 


Tow-boats. 


Model barges. 



p« 


No. 

Tonnage. 

No. 

Tonnage. 

No. 

Tonnage. 

No. 

Tonnage. 

88 

88,650 

84 

4. 483 

73 

17,837 

79 

18,80® 

91 

89,691 

19 

3,381 

37 

9,530 

65 

13,354 

72 

80, 469 

19 

3, ©84 

31 

7, 0W 

80 

20,509 

99 

34,613 

36 

3,152 

61 

14,179 

88 

1 a 539 

103 

40, «33 

25 

4,155 

77 

18,608 

152 

32,346 

89 

13, 476 

6 

. 1,001 

10 

3,656 

46 

10,093 

3 

656 

6 

1,361 

5 

1,075 

» 

9,393 

61 

87,186 

36 

5,518 

49 

1 11,315 

1 6,460 

201 

59,630 

4® 

17,286 

11 

1,491 

26 

53 

! 12,333 

56 

25., 884. 8 

38 

6, 192 

60 

1 15, 101 

355 

| 103,031 

74 

38, 688 

39 

i, 837 

77 

| 19,969 

836 

60, 471 

79 

34, 347 

44 

5, 790 

83 

1 19,931 

212 

' 54,753 

795 

305,995, 8 

395 

• 46,304 

1 588 

| 144,973 

1,597 

— 

412,661 

— 


% 

§4 


e 

Si'S 


5 

6 
10 
10 
36 

8 

5 

13 

15 

16 
S3 
11 
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Aatemoit of receipt* of Lo isvUle and Portland Canal for the fimal f mr endfag June 38. 

1877. 


Mem 

Design atioo. 

. 

No. 

of tons. 

fet 

& 
s i 

z* 

Aawoot 

oottectei 

795 

mm+mmmmmmmmm + mm* 

305,995.8 

10 10 

$30, 599 it 

895 

mmmmmmmmmmrn • * • • •••«••• mmmmmmmmmmmm mmmwmmmm • •••••••••••«*. 

46,304 

10 

4,00 40 

588 


144,973 

10 

14,497 H 

1,406 


364,467 

08 

29,157)1 

189 


48,194 

05 

% Ml 70 

164 

•••••• • • • ••••••*••«■■•(•• 


*5 00 

mm 


• •»••••••••••••••••«•••• • • • • • • • • •••••• •••••••• • m • • •••«*>• m mmmm mm mmmwmif* 

»«»»**» ioi « iiDi» • »»«»»» ■••••••••»•• *« Miii • *' (ill #«» fliiiii «*» i®»ipip « 

* m • • • m «>••••• • «••«••• ■ ••i****®*# ••••«••• «••*«»••«»■>•>• •••■»• - 

♦ W » ««#I * * * «I * «B * * »»«»«!* • «tt • nt <■> • • •••••will* »«#• mil •»» •••»«««' 111' »» ®li « • » Iioi »•« «| « «| »» «| ® g» . 


Receipts from tolls 
Reoeipts from dry-dock 
Receipts from towing .. 
Receipts from rents 
Reoeipts from dredging 


•0,114 34 
SOS* 
1I« 31 
SOB 

o» 


Total reoeipts for fiscal year ending June 30,1877 


m m • • 


* • • 


• m 


m m ®» • m 


• • • 


at, mo is 



*|5 each. 





Louisville and 
ending June 30, 1877. 





Lockage department 

Dredge department 



6 

4mt» 

c 

w # 1 

uDDobodn 

s 

» III 

SJ3 

111 i[l 

i lUo 

© P 

Ihnnin JUnil 

• : 

pom® ; 

1 

»C8 * 

2 , 

ll 

■8 S' 

ffiLm |i| 

ifc 

« 

ill 

mllh.Ml 

,ij; 

0 

€> 

1 

* 

#»# 

0 

1 4 H® 

1 i8 0 

8 

if 

S 

a 

! 0 

iPm 

© : 
H 

2 

a 

! |u 

’“HUJfKUHBW 

(3 

IMI 

' !“» 

1876. 

July.............. 

13,195 00 

|131 85 

12,396 25 

6040 00 

$179 00 

$i,n» m 

13, 525 09 

$6,919 M 

August. 

2,145 00 

159 86 

2,304 86 

940 00 

419 10 

1,352 10 

3, 634 35 

7,26111 

Septembei •»* * *»»•. 

t, 309 66 

189 75 

3,399 41 

943 75 

313 29 

1,257 04 

515 07 

4, m s 

vvtvUvl • * » » • • « • • »" * 

3,305 00 

184 17 

3,339 17 

970 66 

342 73 

1,313 39 

826 96 

4,4»S 

November........ 

3,305 00 

129 19 

2,334 19 

951 37 

346 82 

1,198 19 

5,174 45 

8,706 S 

December ........ 

3,305 00 

140 69 

3,345 69 

940 00 

169 10 

1,109 10 

I, 679 09 

5,133 * 

1877. 









f I 1 Hill 1 I'll f JJT • • * m • * « * m» * 

2,330 00 

83 49 

3,413 49 

905 00 

74 18 

979 18 

304 03 

t7W^ 

February . 

3,446 67 

263 60 

2, 710 37 

1,044 50 

328 75 

1.373 31 

177 96 

l*n 54 

March .... 

3,380 00 

645 78 

3,025 78 

915 00 

366 91 

1,381 91 

719 36 

5,0216 


2,358 50 

1, 572 78 

3,931 38 

928 50 

240 69 

1, 169 13 

878 91 

3,93)1 

May •••••• %w * •(■«»« 

2,418 33 

191 63 

2,609 96 

915 00 

996 98 

1,311 98 

963 87 

4,8MS 

ill 1,1 JIL III® ••!•••(■■(••* 

2,424 33 

862 CO 

3,387 13 

927 33 

260 15 

1,187 48 

1,011 89 

5,5460 

Total ....... 

27, 523 49 

4,493 99 

33,016 48 

11,321 17 

• 

3,830 63 

14, 551 80 

19, 510 03 



REPORT OF DECEMBER 30, 1876. 

United States Engineer Office, 

Louisville, Ky. y December 30,1876. 

General : In accordance with your instructions, and to enable the 
honorable Secretary of War to comply with the provisions of section 3 
of the act of Congress approved May 11, 1874, entitled U A .n act pro¬ 

viding for the payment of the bonds of the Louisville and Portland Canal 
Company, 7 ’ 1 have the honor to submit the following report on the su¬ 
perintendence, management, and repair of the Louisville and Portland 
Canal for the calendar year ending December 31,1876; 

My assistant in immediate charge of the work:, Capt. A. Mackenzie, 
Corps of Engineers, has again submitted a complete and full report to 
me. By my special directions, detailed statistics bearing on all the 
practical points which will be of iuterest to the profession were care- 
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fully gathered, ami are submitted in the five tables which are annexed 
to Captain Mackenzie’s report. The latter is annexed hereto, and forms 
a part of this. It will be seen from it that the past year has been more 
favorable for navigation than the previous year, and there has been a 
corresponding gain in the earnings of the canal. The receipts during 
this period have been $80,766.28 ; the expenditures, $60,476.21. The 
surplus on December 31,1875, was $15,665.53. Tire surplus on Decem¬ 
ber 31, 1876, was $26,9 This surplus was gained in spite of the 

following work, which was done during the year: 

On© tow-boat completely repaired. 

Two dredges completely rebnilt. 

Three dnmp-scows rebuilt aud enlarged. 

A maohine-ehop built. 


A teh 
A fire 
An os 
road-br 
Theg 
A nev 


1 ©graph-line from head of canal to locks, 2 miles long, 
e-cistern, with a capacity of 500 barrels, was built. 
«age>orange hedge was planted along the canal, from 
ridge, near the head of the canal, 
grounds around the dry-dock were graded, and penna 
iw foundation for the lock-engine was built. 



In doing all of this work, we have pursued tbapolicy which we mapped 
out in the beginning. This was to carry on the repairs in the order of 
their necessity, and as soon as a proper amount of receipts in excess of 
expenditures had accrued. This was the only policy we could pursue in 

the absence of the loan or appropriation of $56,000, which 1 recom¬ 
mended to be made by Congress in all of my previous reports. In con¬ 
sequence of the good stage of navigation of the river during the past 
. two years and the careful and economical management on the part of my 
assistants, we have succeeded much better than we anticipated. I am 
not disposed In this report to renew my recommendation for the above 
loan or appropriation, but at the same time I cannot make any change 
in my recommendations previously made for the rates of tolls, &c. 

So many things remain still to be done, as Captain Mackenzie’s report 
shows in detail, that it would be extremely hazardous to reduce the pres¬ 
ent rate of toll. For the reasons also fully given in Captain Mackenzie’s 
report, I recommend that we may, in the contingencies enumerated by 
him, hire our dredges aud steam pump ou the tow-boat Walker Morris. 

To recapitulate, I respectfully recommend the following rates of toll, 
&c., for the calendar year ending December 31,1877, as being reasonable 
and fair, viz: 


On steamboats and model barges. 10 cents per ton under tonnage. 

On Bqnare barges, flats, and coal-boats, 8 cents per ton measured capacity. 

On steamboats under 50 tons, and flats under 63 tons, $5 per lockage. 

On square barges and coal-boats, which have passed through the cauai loaded and 
returning empty, 5 cents per ton measured capacity. 

On rafts of logs, &c., measurement and rates same as for flats. 

On boats belonging to the United States, no toll. 

For the use of dry-dock, $20 for the first day, aud $10 additional for each succeeding 
day. 

For towing, the ordinary rates of harbor-boats. 

For the use of dredges, $30 for twelve hours’ use each. 

For the use of the steam-pump on the tow-boat Walker Morris, $2.50 per hour. 


I have received authority to construct two new sets of gates, and they 
have been begun, and will be completed as rapidly as possible. 

Sine© the dredges have been rebuilt, the experience seems to show that 
it* will not be necessary to employ auxiliary means for clearing out the 
sediment deposited in the 'canal by flushing it 'by means of a movable 
dam at its head, and 1 do not intend now to build it unless further ex¬ 
perience would plainly show it to be of benefit corresponding to its cost. 
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I beg leave again to call attention to the great importance of enact¬ 
ing into a law “ The rales and regia for the government of the 

Loaisville and Portland 'Canal and those wing It,” which were submit¬ 
ted by Captain Mackenzie, and are given in my report dated January 1, 
1870, (Ex. Doc. No. 67, H. R., 44th Congress, 1st session.) 

In conclusion, I think it only an act of justice to replace on record 
that the management of this work has been conducted in the most sat¬ 
isfactory aud economical manner by Captain Mackenzie aud those on 
duty with him. 

Annexed hereto is the financial statement for the calendar year end¬ 


ing December 31, 1870. 


1 am, general, 





servant, 


G. Weit 




Financial statement for calendar year 



December 31. 1876. 


Deposits. 


Expenditures. 



im 


Janaary..... 
February.... 

March... „.. 

April........ 

May. „...... „ 

Jane......... 

July......... 

jik OK in ii It...... 

September... 

October. 

November ... 
December.... 


m< * »• » * • » » • » * » * * « » * » » * « « • * • « « * 


* m m m in » 9 m an « tin • * • <im «i » * * * m m <m * ■ 

« * « t® • # » » * # * • ffl • m * ® • « « « * * 

m m » » » m m « m » m » » m m » » » « w » » a® 

* « « * » « * « « ® * « m • « * » « « m • • * 

* « • • * • » « • * * i« m « m ® m » • » « » • 


—....1 

1 

▲mount. [ 

♦a, kb 

47 

1, 30* 

51 

x 654 

09 

9,630 

99 

15,305 

01 

8,948 

54 

6, 4®S 

m 

5,967 

33 

5,037 

40 

6,797 

89 

8,030 

01 

4,144 

10 

80,766 98 


Months. 


Amoral 


Janaary... 

February....... 

March.......... 

April........... 

May............ 

Jane........... 

July............ 

Aagast. 

September. 

October.. 

November...... 

December ...... 


1876. 


«> at * a. «> * « «k * m » m m> * « m » * » «® » 


• .. » a> « <® * m a • A w m • in mi » « * » • • » » » * « 

• « « -m m • ■ «k «® * ran • » « m m m, a • « m m » « m m • » 

• mi * m •> * » m m m » • m * m » « » * » m • » * • «t * * 

• * » » • * » » * » * » <» * » • * « m « « » • « » *» m m 


§3,55153 

x m s 

«is 

7. INI S 

9, III M 
3,»» 

8»WB 

3. M8S 

4, «ie 

10, 94 III 






Cash on hand December 31, 1876, #96,955.60. 


BEPORT OF CAPTAIN A. MACKENZIE, CORPS OF ENGINEERS. 

Louisville, Kt., December 31, 1876, 

Sir : In accordance with your instructions, I have the honor to submit the follows 
report upon the superintendence, management, and repairs of the Louisville and Port¬ 
land Canal for calendar year ending December 31, 1876 : 

PRESENT CONDITION OF THE CANAL. 

The canal and the new locks are in good condition, with the exception of the gnari- 
gates. New gates are now being built. 

The old locks are very much dilapidated, requiring new lift-gates and new miter* 

dills. Some necessary repairs on the lower miter.sill have been authorised, but high 

water has prevented any work on it daring the past year. The guard-gates of tb«e 
locks must be rebuilt very soon. 

The dry.dock is in good condition, bat is not very serviceable on account of its 

sice and low gates. 

The canal buildings and shops are in good Condition ; "bat the latter, being all of 
wood, CEO only be considered as temporiry structures. 

The tow-bout, dredges, and all accessories of the dredging department, have te* 
thoroughly repaired, and are now in perfect order. 
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WORK ACCOMPLISHED DURING THE YEAR. 

* f 

Bridging department .—When the United States took charge of the canal in Join©, 1.874 
the boats, dredges, &o., were in a very poor condition, and though the necessity of 
thoroughly repairing this apparatus was then recognised, it was not until the oUne of 
the year 1875 that the excess of the receipts over oniinary expenses justified any large 
expenditure. 

A new hull for th‘e tow-boat, built by James Howard & Co., at Jeffersonville, Ind., 
was launched February 19; but high water and heavy deposits of sediment kept the 
dredges and old steamboat at work nntil June 3, when the old boat was dismantled, 
and the machinery, after thorough repairing, was transferred to the new hail. All re, 
pairs were comleted and the new boat commenced work July 14. The boat is now in-, 
perfect order, and. is provided with a powerful foroe-pnmp, which can be used for 
wrecking purposes or as a fire-exticguisner. 

On the 4th of June, dredge No. 1 was taken into the dry-dock, thoroughly repaired 
and machinery added for raising the spuds by steam-power. This dredge was again 
set to werk Angnst 4. 

The repairs of dredge No. 2, which were commenced September 29 and completed 
this month, have consisted in building a new hull, a new boiler, and putting in spud- 
hoisting machinery. 

Daring the year, three damp-scows have been enlarged and thoronghly repaired. 
They now hold 38 cubic yards each, and, though much larger, are much easier man¬ 
aged than the old scows. 

Except.]Dg'the building of the hull of the tow-boat, the boiler, and the spud-hoisting 
machinery of the dredges, all the above repairs have been made at the locks by our 
own mechanics, assisted by the lock-hands and hired labor, and under the immediate 
supervision of the superintendent of the canal. 

Machine-sh op.— The constant repairs reonired on the boats, gates, bridges, &c., sug¬ 
gested last year the importance of establishing a shop of onr own, where the work 
could be done promptly and cheaply. During the past year, a building has been 
erected, and the following machines have been put in operation: Two circular saws, 
on© screw and bolt cutter, one drill-press, on© grindstone, and one 50 feet dimension- 
planer. All these machines are run by a small engine, formerly used at the old locks, 
and nearly all the labor of setting up machinery has bmn done by the canal mechan¬ 
ics, assisted by the lock-hands. The bolt-machine has cut the nuts and bolts for the 
dredges, damp-scows, and gates; and, while it costa but $248.20, it has, up to the pres¬ 
ent time, effected a saving of $254.55. 

The saws and planer have prepared all the timber used in rebuilding the dredges 
and scows, and nave now commenced work on the timber for the new gates. The 
estimated cost of labor already saved by these machine* is $439.25; and it will be but 
a short time before they will, like the bolt-cutter, have saved a sufficient amount to 
cover their original cost. 

Eighteenth-street bridge ,—During the latter part of this year, an old contract was 
found among the records of the city council requiring the cauai company to keep the 
road-bridge crossing the canal at Eighteenth street in repair. In accordance with this 
agreement, the bridge has been thoroughly repaired. 

Miscellaneous work .—A telegraph-line connecting a small office at the head of the 
canal with the locks has been put in operation. 

A fire-oistern, holding 500 barrels, has been bniltnear the shops, and a city fire-alarm 
box has been placed at the locks. 

An osage-orange hedge has been planted the entire length of the canal. It w ill, in a 
few years, replace the wooden fence which now protects the slopes. 

The ground in the vicinity of the dry-dock has been graded, and permanent ways 
put np for building, repairing, and launching boats and gates. 

Maps and titles of the canal property have been obtained, but the contemplated sur¬ 
vey has not yet been made on account of high-water. 

A foundation has been built and preparations made for raising the small engine at 
tbe new locks above the reach of oniinary floods. 

The mechanics have been employed on the extensive repairs of heats, dredges, and 
aoows, and, in addition, have made all ordinary repairs of gates, bridges, machinery, Ac. 

The principal work done by the lock-hands is shown in the annexed table, which 
gives number of boats passed through the locks. When not working at the gates, the 
employ6s have assisted tbe mechanics, graded the grounds, planted the hedge, pat np 
telegraph, &o. 

The tow-boat, when not employed with tbe dredges, lists furnished a si stance to boats 
and tows. 

Office-work .—The office-work has been preparing regular reports of operation® and 
receipt® from toil*, compiling statistical information, making plans and speoitlcations 
for boats, dredges, shops, machinery, &o. t and collecting tolls. Attention hail been 
given to pious for permanently improving tbe canal and reducing expenses. The col- 
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lection of river and canal water has been continned through the year, ihe amooota of 
sediment have been determined, and analyses of the water have been made. One 
ponnd of water was taken from the river daily during a low stage, from September? 
to November 8, 1875. The 62 pounds yielded but 65 grains of sediment, while 62 
pounds taken iu a similar manner from January 10 to March 13, during high-water, 
yielded 493 grains. Three hand net and seventy-two pounds, taken one pound daily, 
from July 7, 1875, to July 17, 1876, yielded 2,352 grains of sediment. These specimens 
were all taken just below the surface of the river, iu a strong current. From Janu¬ 
ary 1 to April 1, 1876, specimens of river water were taken from the surface, at mid- 
depth, and from the bottom. The average yield of sediment to on© pound of water 
was as follows: at surfiioe, 8.82 grains; at mid-depth, 10.43 grains; and at bottom, 
11.67 grains. 

Numerous analyses of the canal water show that, while the matter thrown into the 
canal by the city sewers has no injnrions effect on the walls or the gates, it does aflfeet 
the boilers of the steamboats and the dredges. When using the canal water, the large 
amount of lime and soda washed in from the paper-mills coats the boilers rapidly,ami 
cleaning ont is necessary every two or three weeks, while, when using river water, 
cleaning ont once a month is sufficient. The large amount of organic matter washed 
into the canal from the sewers undoubtedly affects the health of the lock-hands, aui 
is partially the cause of the malarial diseases which are prevalent among them. Om 
thousand grammes of water taken from the canal twelve hours after a heavy nan 
yielded 0.345 gramme of organic matter. 

NUMBER OF EMPLOYES AND COST OF LABOR. 

The force employed in the management of the canal at the beginning of the year 
was as follows: One superintendent, one assist nt superintendent, one toll-collector 
and clerk, two lock-masters, fonr mechanics, one captain and pilot, one foreman, thrtt 
engineers, and forty-one laborers, watebman, firemen, &o. The regular pay-roll then 
amounted to $3,330 per month, but daring the year it has, by the discharge of three 
men, been reduced to $3,105 per month. The number of employ6s is now as low *8 it 
can be made until machinery replaces man-power in the lock-gates.' During tie year 
extra labor at the looks has ©ojfc $229.83, and the night-work of the dredge-force li« 
cost $265.42. 

RATES OF TOLL, ETC. 

No change 'lias been mad© in the rates of toll since they were fixed by the Secret*?? 
©f War, January 25, 1875. A recommendation made last year to reduce the rate oo 
empty barges on return-trips was not acted on. This reduction would have decrewed 
the receipts $5,078.88 during the past year, 

Considering the increase in the river commerce, the present rate of toll, including 
the recommended reduction, will, 1 think, be amply sufficient for paying all expenses 
of management and repair, and, in addition, will permit the necessary permanent im¬ 
provements to be gradually made. If all parts of the canal were in perfect condition, 
a reduction in the rate of toll conld now be made ; bat it is hoped, by the accamalsfion 
of a surplus and by the judicious expenditure of a portion of the income for radial 
improvements, to greatly reduce the operating expenses, and thns permit in the future 
a much greater reduction than conld now be made. 

Many companies and private individuals are of the opinion that there Bhonld besome 
redaction made in their favor on account of their extensive use of the canal; for in¬ 
stance, the Henderson Packet Company, when the falls are not navigable, hare tin 
boats through daily, and have paid as tolls during the past year $10,483.10. It b» 
also been suggested that a reduction should be made on barges of certain eizes, aau 
inducement to owners to build boats which, when combined, would exactly fill t& 
lock-chambers. While these suggestions are worthy of consideration, I should hesi¬ 
tate to recommend any change in the present system of tolls; it is simple and give* 
rise to no questions of judgment or disagreements between parties using the canal snd 
those managing it. 

RECEIPTS AND 1 DISBURSEMENTS. 

During the year 1876 the river has .been at a most favorable stag* for navigation, 
and oar own records, as well as the report of the Cincinnati Chamber of Commerce, 
show that the river commerce has been constantly increasing. A portion of this ia* 
crease is undoubtedly due to the enlargement of the canal and the reduction of tolls- 

During the year there have been but 4 days when there was l©es than 4 feet in the 
canal, and only 35 day when the gauges allowed more than 11.5 feet. 

The receipts for the year have amounted to $80,762.27, being $10,586.66 in excess of 
the receipts of 1875. 

The expenses of the past year have been $69,476.21. Of this amount, $25,410.52 was 
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expended for permanent, improvements, leaving, as the cost of superintendence, man 
agement, and repairs, $44,065.69. Notwithstanding the extensive expenditures for 
permanent improvements, the receipts have exceeded the disbursements $11,286.06. 

All the surplus receipts conhl have been expended during the year had work already 

authorized been bturied ; hot as the work is, to a great extent, done by our regularly. 

employed mechanics and laborers, it was more economical to do it slowly, and not in- 
crease i-he labor-account by the employment of a large number of men. 

As in previous years, a large proportion of the receipts have been from iron.ore, coal, 

and salt. Boats so loaded have con tribute?! the following amounts: 

684 boats, carrying about 9,743,600 bushels coal.......... $16,600 68 

136 boats, carrying about 246,900 barrels salt.......... 2,572 86 

284 boats, carrying about 85,1(10 tons iron-ore............................ 16,691 71 

•hi mpty boar s ret urn i hijijj .......... .................. ...... .............. 13,543 68 


Total 


• m m 
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m m m m • 
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A few companies and individuals have 
though uot absolutely correct, are a chuse a 

Hendersou Packet 
W. H. Brown . 

Kanawha Salt 
John A. Wood 
S. Horner & Co 
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483 10 
8,595 06 
6,165 69 
4,276 20 
2,260 94 


Total 
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198 ® lil® 189 ® 


31,780 99 


WORK PROJKCTKD FOR NEXT YEAR. 

Experience is constantly developing new work, and it is impossible to make certain 
predictions at the beginning of the year; but it is probable that, if money and time 
are available, the following work will be attempted during the coming year: 

Superinten lence, management, and repairs...- $45,000 00 

Night-work and extra labor......*...... .. 600 00 


Total 


45,600 00 


1888! Mil' 


'9881 41® 1888! 48881. (881 • 4991 * '888! SMI 088 


Two set® of lift-gates for old locks.. 

On© set guard-gates for old locks... 

Office for superintendent. 

Additional cisterns and fire-apparatus.. 
Surveying land and making corners.... 

Repairing miter-sills of old lock 
Coal-elevator ...............« 

Lathe and additional machinery. 

Cottages for lock-hands. 

New guard-gate b at new locks 
New guard-gates at hexd of oanal 
New masts for suspending gates.. 


488' 680! 


» 
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688! m 98® 
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$6,000 
6,000 
1,000 

1,000 
1,000 
6U0 
2,000 
1 , 

6,000 
22,601 


00 

00 

00 

00 

00 

00 

00 
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WORK FOR THK FUTURE, 
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The old lucks shonld be rebuilt, converting the three chambers into two, and 
bridge crossing these locks should be moved. It is a rjaestiou for consideration whether, 
when the old locks are repaired, they shonld not be made wider; with their present 
width they would accommodate hot a small portion of the boats on the Ohio and Mis¬ 
sissippi Rivers. 

The dry-docks shonld be enlarged and the gates should be made higher. 

More spacious basins should be provided at the head and at the foot of the locks. 

The wall on the north side of the canal should be rebuilt. 

The coping of the side-walls and the miter-sills of the new locks shonld be replaced 
by harder stone. The bunks in the vicinity of the new locks should be graded and 
protected. 

The present wooden ahopB should he replaced by more permanent structures. 

In five or six years it is probable the lift-gates of the new locks will commence to 
decay and require renewing. 

If the river commerce continues to imorease, the capacity of the canal will have to 
be increased, or frequent delays will be unavoidable. 

Steam or water power roust be applied to the gates, and some means most be de¬ 
vised for facilitating their movement. 

The time required for filling and emptying the lock-chambers mast, if possible, be 
red need. 
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Of all this work the last two items are in my opinion the mmt important at present, 
as they would greatly reduce the cost of management anil time of lockage. 

The reduced expenses and increased surplus would pay for moat of the necessary v«k 
as rapidly as it may be required, though of course this surplus can never be expected 
to pay for rebuilding and enlarging the old locks and dry-dock. 

The present system of suspending the gates of this canal has proved defective. The 
masts, which are of wood, are decaying, and the suspension-rods are too light. The 
rollers do not work well, and it is almost impossible to keep the track clear for them. 
I believe it wou 1 d be an im provement to abandon the rollers and pat in iron masts 
with snspending-rods of a sufficient size to bear the weight of the gates. I also believe 

it would facilitate the movement of the gates to sink the floor of the lock.chamber just 

above the gates, and thus drop the sedimeut out of the way. 1 believe it also practic*. 

hie to place additional wickets in a wal 1 below the gates and thus greatly reduce 

the time of filling and emptying chambers. The repairs of the miter.sills of the new 

locks, which must be done in a few years, would afford an opportunity for also doing 
this work. 

There are many methods of applying power to the gates, but to select the ones most 
simple and effective requires time and study. Using water under heavy pressure for 
transmitting power from some central point to the gate, presents, as a method, many 
advantages and but few defects. This method would be economical, requiring but fov 
to manage it, and the machinery would all be very simple and not liable to get out 
of order. 

The present method of removing sediment from the canal by dredging is, in my 
opinion, the only practicable one, and past experience has showu that, even with tbe 
poor and imperfect machinery, deposits could he removed very rapidly, in fact, almost 
as rapidly as navigation deniauded; and with the new boats, Ac., it does not seem 
probable that any serions delay can occnr. 

Sluicing out the sediment has been frequently referred to, hot I do not believe it 
would be of much service as an auxiliary to the dredges. The sediment is principally 
deposited during high water, at a time when no current would be admissible, mmI tbe 
dredges will generally have removed a great part of this sediment by the time a fill m 
th© river would permit sluicing out. 1 lie deposit in th© locks Is th© most troublesome 
and most extensive ; it is washed in from below by an eddy. Sluicing oat the emii 
would, I think, assiBt but little in removing this deposit. 


TABLES ANNEXED TO- REPORT. 


In table No. 1 the number of lockages by day includes all from 7 a. m. to 6 p. m.; and 
tbe number bv night includes all from 6 p. m. to 7 a. m. Under the head of “Greatest 
number of lockages in one day,” a consideration of the time occupied and tonnage will 

§ ive the best idea of the capacity of the canal. This tonnage is proportionally gwitst 
uring coal-runs, as in March, April, and May, and the time ost npied includes not only 
the time required for removing gates and tilling chambers, but tbe long time required 
for removing boats. 

Tbe expenditures given in table No. 3 are divided into ** Superintendence, manage* 
ment, and repairs,” and (l Permanent work.” Tbe first embraces the operating ex¬ 
penses of the canal, and will be incurred yearly; the second embraces such expedite 
as are permanent in their nature. 

Tbe expenses of passing boats and dredging, Ac., are comparatively uniform, aad 
tbe cost of work is regulated by the number of boats passed and amount of sediment 
removed. 

The cost of dredging is low, considering the imperfect condition of dredges, Ae* 
during a portion of the year, the many delays and interruptions, and the distance A* 
material dredged has to be moved. 

Table No. 5 gives comparative statistics for the years 1874, 1875, and 1876; 1874 oaly 
includes the time from June 11, when the Government took charge, to the end of tte 
calendar year. It will be seen that! a gradual reduction has hmm made in the expense* 
of operating the canal, the cost of this work for the year 1676 being $2,519.6b less than 
for the year 1875. 

CONCLUSIONS AND RECOMMENDATIONS. 


The past year lias been very favorable, both as regards tbe condition of the river, 
the receipts from tolIs, and the work accomplished, and the indicatious of a continued 
increase in the river commerce insure the mainteuaoce, if not the radical Impr&veoefii 
of the canal. The canal and appurtenances are now in n much better condition Una 

ever before The dredging apparatus is iu perfect order, and the machine.shops off* 

ready means for repairs, Ac. 

I would respectfully recommend that the present system of superintendent® a* 11 ® 
management be continued ; that for the year 1877 the rates of tolls ami charges leaf 
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TOLU. . 

Ob steamboats and model barges, 10 eento per ton under tonnage. 

On square barges, flats, coal-boats, Ac., 8 cants per ton measured capacity. 
Steamboats under 50 tons and flats under 03 tons, $5. 

Square barges aod coal-boats which have assed through the canal, returning empty 
5 cents per ton measured capacity. 

On raft® of logs, &c. measurement and rates the name as for flats. 

Boats belonging; to the United Staten, free. 

CHAROXS. 



has already been 


For use of dry-dock, one day, $20; each additional day, $10, 

For towing, ordinary rates of harbor-boats. 

For use of dredges, $30 per day for each dredge. 

For use of steam-pump on tow-boat, $2.50 per 
granted for towing under certain restrictions. 

Heretofore the condition of the dredges has made it necessary to keep them at work 
all the time in the canal, bnt I hope in future that deposits can he more rapidly re¬ 
moved. If snch is the case, there will he times when the dredges will be idle, and as 
there are no others at Louisville, they might then do private work. • 

If through unavoidable accident or thronjgh any fault of the canal management a 
boat should sink in the canal, it would certainly he the duty of our tow-boat to render 
assistance free of charge; but if an accident should be caused by evident carelessness, 
boats responsible should be made to pay for assistance. 

I would respectfully renew the recommendation and suggestions contained in my 
report for 1875, namely: 

That the question of jurisdiction at the head of the canal be determined. 

That the surveyors of customs be requested to fnrnlsh the collector of tolls with the 

measurement of vessels liable to pass through the Louisville and Portland Canal. 

That soiiae action be token upon the repairs of the old locks and dry-docks. 

Thgt action be taken upon the tales and regulations for the government of the canal 
and those using it, suggested In reports of 1874 and 1875. 

I would in addition recommend the buiding of a coal-elevator with a capacity of 
1,000 tons, an office for the superintendent of the canal, and a few' small cottages for 
the accommodation of the lock-hands. I would suggest the preparation and printing 
of a descriptive report of the canal, with such plates as may be required for an under¬ 
standing of its various parts. Daring the past two years many visitors, especially for¬ 

eign engineers, have colled upon us, and the need of such a report and description has 
been felt. 

In conclusion, I would state that during the year the superintendent and his assist.- 

ants have performed their duties io a most faithful and efficient manner. 

I am, very respectfully, your obedient servant, 

A. Mackenzie, 
Captain of Engineers. 
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9,4U 

143 

0 

26 

© 

26 

247 

8,322 


8,399 

November . 

103 

40, 6;*3 

95 

4, 150 

77 

19,808 

152 

32,346 

36 

393 

96,942 

108 

83 

12 

2 

40 

11,19.' 

15* 

0 

93 

0 

93 

308 

5, 51# 


5,510 

December.. 

. . 

99 

13, 47® 

6 

1,001 

10 

2,656 

46 

10, 093 

8 

99 

27,926 

30 

90 

9 

9 

17 

2,939 


15 

11 

0 

11 

130 

1,558 


1,558 

'1 

Total.. 

II.I 

t 

824 

295,301 

267 

45,5<?3 

571 

1 

141,8584 

1,474j386,743* 

138 

3,364 

871, 491| 

978 

626 

• m • • 

« * * 

• • • * 



59 

170* 

79j 

950* 

2,173 

64, 982 

30,(W 

#4,998 

' 



o 

o 

OQ 
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Table No. 2. —Statement of receipts of Louisville and Portland Canal /or year ending De¬ 
cember 31, 1876. 


Number. 


824.. .. 

987.. ..... 

571.. ..... 
1474....... 

198.. ..... 


•»•••••• •••••• «••#•••# 

m m m m m • «»•••• m • •• » m m m m m 

mmmmmmmmmmmmmmmmmirn mm* 


Designation. 


Steamboats... 
Tow-boats 
Model barges. 
Square barges 
Small boats ... 


Total receipts from tolls...... 

Total receipts from dry-dock . 
Total receipts from towage... 
Total receipts from rents 


Total reotipte for year 


Number of tons 
under tonnage. 


Price per 
ton. 


295,307 
45,583 
141,8584 
380, 743| 


|0 10 
10 
10 
06 

|3 each ... 


mmrn'mmmmmmmmmmmm ••••••••••••it* •••••• •»•••• •••••• • aaaa«aa*aa<» 


• • m • •■*•••• !••••• • • « • 


■ m • • 


m m m • 


• • a • • 


Amount of tolls 
collected. 


#29,530 70 
4,558 30 
14,185 85 
30,939 40 
640 00 


79,854 31 
220 96 
275 00 
4i2 00 


80,769 97 


Balance on band Jan nary 1, 
Received during year 1876. 


• • • « »»«»«« m • mm m w « m m m m m m •••••• m m • • m # • • • • 

««««••« m m • 


$15,669 54 
80,762 97 


Total 


• * *» 9 



as m % • m m « m • « *«•»•« » * • a • ■«••»«« a «, « • m a • a • a a a ® a m « » m • • * m a m • m m m 

• a a * • • * * • • • * ••••«• « m m a u a m a * • a • » m m » a « • <* » an m • • * # « 


• a » a a * * m • * » » » « m 

• » • » • a» • • • • m a a • a 



m * * * » 


• * m m 


* V 


• • * » a 


* • • 


96,431 81 
69,476 21 


26,955 60 


Table No. 3. . Statement of expenses of superintendence, management, and repair of the 

Louisville and . Portland Canal, and accessories, . for the year ending December 31,187*6. 



January. 
February 
March 
April 
May. 

Jane 

July. 

Angust... 
September 
October 
November 
December 


» * » • 


» m « an m # 


* m m m 


1 « «i <i> m a a 


• • • * 


Total 


* m 


m m m m 


Lockage department. 

Labor. 

i 

.PCS 

9 

9 i 

S'a 

3 A 
ifli g; 

s 

a 

flu 

« 

HID 

43 

til 

a 

Office expeni#®. 

•5 

■INI 

O 

H 

$8,404 37 

$502 95 

$7 84 

$‘0 50 

$2,935 66 

2,35b 33 

58 99 

,IDl Ml Ml # Mil » 1100' • 

24 00 

2,441 32 

2,370 00 

136 55 

14 83 


2, 521 38 

2,344 00 

23 60 

1 50 

24 00 

2,393 10 

2,333 50 

37 51 

8 16 

14 98 

2,394 15 

2, 195 00 

117 92 

7 68 

« • « « m m « 

2,320 60 

2,195 00 

98 90 


32 35 

2,326 25 

2,145 00 

147 44 

12 42 

Hiinwnnvtw* 

2,304 86 



16 66 

• ••#«*• • 

2,390 41 



18 20 

• • * • • • • 

2,329 17 



17 34 

■ IE ['I 

2,334 19 

K££I2| 


18 49 

42 20 

2,345 69 

97,169 86 

1, 579 37 

ml 

173 43 

29,045 78 


Dredging department. 


Labor. 

•o 

flfl 111 
i it* 

h 

|S 

$1,087 16 

$296 25 


214 05 

1,087 14 

50 74 


465 43 


205 33 

1,035 34 



179 00 


412 10 

943 75 

313 29 


342 73 

951 37 

246 82 


169 10 

12,025 42 

, 2,994 49 

1 


$1,383 41 
1,234 05 
1,137 IBB 
1,493 43 
1,287 33 
1,134 99 
1,119 00 
1,352 10 
1,257 04 
313 39 


1,109 10 
15, 019 91 



4 














































































































REPORT OF THE CHIEF OF ENGINEERS 


€22 


Table No. 3. —Statement of expmm qf superintendence, fa —Continued. 


Month, 


January. 
February 
March... 

Jt-Urd . « m * • 




Jill llli 




July ...... 

August .... 
September 
October... 


• * i# • 


November 

December. 


Permanent improvementa and repairs. 


a §• 
« : 

Si'S 






MS 35 *3,041 4:110 
117 61 

158 00 . 

S75 48 53 


® m m » • m 



549 98 
969 15 
56 67 


3,083 
1,031 


« « • too * « 1000 



3,091 


* * • * 


• • • no m m m m 


•••••••• 


» # i» • # » * « 


•634 

10 

100 


01 




99 
00 
591 73 

399 93 



651 

140 


80 1,731 31 


Telegraph...... 


Hedge.... 

Telegraph 


• • • •••••• 


OH » 010 » til 10! »' 


Abstract of titles 
Cistern —..... 

Telegraph. 

Cistern.. 

.. . .do ........... 

Mileage........ 

.... do ........... 

Bridge.......... 

New guard-gates 
Bridge... 



• * « » » • » 


...8,090 



95,410 59 O, Of S 



















































Table No. 4 


of expenses. 



year 



Month. 

Lockage department 

Dredging department 

t 

Lockage and dredging departments combined. 

m ! 

a 

& 

£ 4 

t 

a 

a 

o 

a 

* mmmup 

1 

*■ 

i 

I 

u 

s 3 

U 

Monthly expendi¬ 
tures. 

_o 

23 

§ 

u 

s. 

a 

Dednc ktue for 
tow-boat earn¬ 
ings, &o. 

True ocat of 

dredging. 

4 

a 

i. 

m m 

t 

p»2 

r 

1 

i 

1 

s. 

J 

i 

i 

o 

I If 

a 

1§ 

y 

13 

P ji 

jara 

! 

O 

8° 

8 

o 

*s 

o 

pBt 

1 

l| 

kg 

m 

Pi 

» 

s 

o 

a 

11 

it * 
p ? 
g jj 

Sh 

n| 

■*» 





Cents. 


CtoUt. 




Cents. 




Ontt. 

OnUf. 

Cents. 

Cten/#. 

January.... 

♦*, 035 66 

#46 59 

#27 69 

9.60 

#1,383 41 

2.15 

•408 00 

15 00 

pro 4i 

16.6 

#1.319 07 

#68 56 

640 75 

14.07 

0.157 

5.50 

0. 65 

Febnuurv ...... .......... 1 

f, 441 33 

M 42 

50 96 

17.90 

1.234 05 

16.0 

442 00 


7M 05 

10.3 

s 675 37 

136 19 

76 57 

97.06 

a 195 

7. 10 

B HHh iBIh iBIil 4IB m 

March.........._...... 

'imiupm Wilt US w» mproyffl® | 

2, 531 38 

21 01 

8 94 

2. 90 

1,137 88 

12.9 

272 00 

• TO TO • P TO TO 

100 00 

765 88 

a® 

3,659 26 

30 49 

12 98 

4.95 

a 172 

7.66 

0.92 

April . . . . . . . . . , . , . . . . . 

2, 303 10 

14 m 

5 94 

2.09 

1, 493 43 

17.0 

297 50 

80 00 

1,115 93 

12.6 

3,886 53 

24 14 

9 48 

a 39 

a 177 

7.14 

0.1-2 

M ay....... 

3.394 15 

8 86 

3 §5 

1. 43 

1,287 33 

11.5 

170 00 

90 00 

1,027 33 

9.2 

3,681 48 

13 64 

« 09 

St 90 

0. 171 

7.40 

0.77 

Jane .. 

2,390 60 

14 50 

7 05 

2.70 

1, 134 99 

12.2 

594 OS 


540 97 

5.8 

3,455 59 

21 50 

10 56 

4 04 

0.151 

«. 90 

1.93 

July .... 

2, 3**6 15 

15 fit 

8 65 

3.36 

1.119 00 

34.9 

851 86 


967 14 

8.3 

3, 445 25 

23 12 

If 81 

A 97 

9. Illli 

a a© 

1.80 

Animat „. ... 

% 304 86 

16 58 

10 57 

3. 90 

1,353 10 

9.5 

62 66 


1,989 44 

9.0 

3,656 96 

26 31 

li w 

6. 31 

0.165 

A 70 

1. 61 

September............... 

St 399 41 

19 99 

11 32 

4.69 

1.257 04 

19.0 

219 31 


1,037 73 

9.9 

3.656 45 

30 47 

17 95 

7. 14 

a 167 

11,10 

0. ill 

October .. 

2.3*29 17 

15 11 

7 95 

3.28 

1.313 39 

15.6 

250 00 


1,063 39 

12.8 

3. 642 56 

23 65 

12 43 

5.15 

0.179 

7.80 

0.95 

November............... „, 

3.334 19 

If 91 

5 94 

», 41 

1, 198 19 

21.7 

401 67 


796 52 

14.5 

31, 532 38 

18 411 

8 93 

X 64 

0.169 

111. 50 

a 94 

December.. 

9,345 69 

46 91 

93 ®9 

a 62 

► 

1,109 10 

71.2 

661 67 

TO TO “ TO V V TO 

447 43 

98.7 

3, 454 79 

69 09 

35 91 

ISL 69 

i. 161 


L 79 

Total and averagi*... 

99, 045 78 

18 12 

8 90 

3.33 

15,019 91 

15.8 

4,630 69 

975 00 

10,114 22 

10.6 

44,065 89 

27 47 

13 53 

& 06 

§. 170 

rm 

L 04 






CC.| 


II.II 


D. 

' 



a 


o 

o 




























Goo 


Table No. 5. —Comparative statement 




, work done , and expenses, Louisville and Portland Canal, 



year ending December 31 





Tear. 


Jan. 


Monthly reoelpts. 


Jane. July. 


Aug. 


Sept 


Oct 


Nov. 


Dec. 


* Taw- 


05 

to 


1874 . 

1875 . 
I ’76 . 


.. .. . 13,744 85 $1,460 65 $3,127 65 $1,349 05 $1, 488 55 II,704 08! $8, 590 70$19, 606 35 $464 28 145 

25#2,C92 40$1,525 76 |J0,377 44 $19,935 48 7,447 07 2,864 96 3.406 81 3,715 86 3,289 33 8,235 00 11,380 26 68,664 75 599 21350 

47 1,342 81 7,660 22 10,204 40 14,927 99 8,005 42 6,611 78 5^ 8 52 4,765 66 6,920 33 9,367 93j 2,613 74 79,854 31 220 96 275 

72 3,435 21 9; lt5 98 20,481 84 27,863 47 18,197 34 10,937 39 12,022 9r 9, 730 67 11,698 20 19,297 01 22,514 70 168,125 31 1,284 45 670 


11,249 03 $1,488 55 $1,704 08! $8,520 70 $19,606 25 $464 28 $45 00 $280 00$20,395 53 

3, 715 H6 3,289 32 8,225 00, 11, 380 26 68, 664 75 599 21 350 00 561 65 70,175 61 

4,765 66 6,920 33 9,367 93 2,613 74 79,854 31 220 SMB 275 00 412 00 80. 782 27 


Steamboats. 


Tow-boats. 


Model bargee. Square barges. 


Year. 


No. 


1873 


343 

6*7 

824 


Total.... 1,814 


Under 

tonnage. 

No. 

101,016 

92 

234, 248 

281 

295,262 

267 

630,526 

640 


Under 

tonuage. 


14, 440 
44, 420 

45,583 


No. 


Under 

tonnage. 


No. 




593 146,517| 

571 141, e58f 


690 

1,270 

1,474 


Measured 

capacity. 


158,909 
333,5101 
388, 743 


Small 

boats. 


No. 


39 

90 

128 


104,443 1,164 288,376 3,434 881,162* 257 


Total boats and 
tonnage. 

No. 

Tonnage. 

1,164 

2,881 

3,964 

274,365 
757, 695| 
871, 446$ 

7,309 

• 

1, 904, 507$ 


Expenses lockage department. 


Expenses dredge department 


Year. 


Regular. Extra. 


a 

Bi 

® ja 

1® 

O 


3 

«§ 

m 

Q 

1 

a 

5* 

i 



O 



Labor. 


work^ 


t 

l 


a 

ud 

v ° 

A 


II 

o 


c*o 

S'se 

§■8 
w itt 

flINi XI 

° m 

<5 


90, 488 
94, 988 


J ► 

if 




© B 


v.1 

°J5 

II 


a"6 

s «i'a 

ll H 

“ 2 « 

* © ■- all 

Q, 5 •i"I 3 


1,863.5 
2,173 


93 1,401 

59 1,604 


185,47® 4,036. 5 

±rj 


Jti 005 •»•» 


m m » « 


C 9 


H • 


1874 _ 

1875 .... 

1876 .... 


• m m # 


• • • 


Total 




#15, 099 78 
27,720 00 
««,870 00 


1420 43 #44 27 $275 02 m 80$35 45 #15,960 75 $6,830 00 . 1459 96 fl, 599 00 $106 95 

700 63 108 85 337 07 67 21 39 08 29,518 41 li,240 00 1 $633 19 884 9t 3,053 25 186 80 

l, 141 14 123 IS S04 38 143 »3 173 43 29,045 78 11, 760 00 265 49 797 t7 % 072 00 104 87 


m m $9,065 41 $25,026 16 $115 95$25,142 II 

8tt f»i 17,066 97 46,583 38 3,174 11 49,759 49 

to 75 15! 019 01 44,063 69 95,410 52 69,476 @1 


m, m ie i45 


43 9, 262 W0 276 94 906 47 296 26 247 9i 74, 394 94 30, 6§® 00 898 II 2,148 05 6, 724 23 ®W OB 136 76 41,139 89 U3. «77 83 88, 700 36j 144, 377 it 




hg 




M 

8 
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ANNUAL REPORT OF MAJOR WM. E. MERRILL, CORPS OF EN 

, FOR THE FISCAL YEAR ENDING JUNE 30, 1877. 




TATES .ciNGHNEER 




the works under my charge for the fiscal year endin 

obedient servant, 

Wm. 










Bri 


Gen. A. A. Humphreys, 
Chief of Engineers U. 8. 



of Engineers. 



T i. 


IMPROVEMENT OF THE OHIO RIVER. 

The only works of construction carried on during the fiscal year just 
ended have been the repair of the old dike at the Trap, A few miles be¬ 
low Pittsburgh, and the extension of the dike just above Evansville, led. 
Work has also been done in removing the Jackson Rock in the Grand 
Chain, some 20 miles above Cairo. The snag-boat E. A. Woodruff 
worked continuously during the low-water season, as did also the Gov¬ 
ernment dredges Ohio and Oswego. 


DIKE AT THE TRAP, 






built in 1838- ? 39, and was repaired in 1844, and 
again in 1867. Owing to the fact that there is a heavy current across 
this dike at certain stages of the river, and that these stages often occur 
at times when the river is full of ice, it has thus far proved impossible 
under the old method of construction, by loose riprap, to prevent the ice 
from cutting down the top of the dike, and thus leaving it too low to do 
its proper work in maintaining the channel. I therefore determined that 
in repairing this dike, I would place a heavy wall of timber on the chan¬ 
nel side, and would also raise the dike by crib-work, building it up in 
accordance with the usual method followed in constructing cribs for 
lake harbors. 

The last appropriation for the Ohio did not become available until 
September 15, 1876, a date too late to admit of making formal contracts 
for work; to be done before cold weather. On this account, and for the 
additional reason that I believed better and more satisfactory work could 
be done by hired labor, I recommended the latter method of working, 
which was approved by the Chief of Engineers 

40 E i. 
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Mr. J. V. Hoag, jr., was put in charge of repairing the dike at the 
Trap and directed to build it up even with the 6-foot stage in the river, 
this being the height desired by the coal interests. Work was begun 
on the 19th of October and closed on the 21st of November, cold weather 
rendering it impracticable to* work later. Daring this limited time, 985 
linear feet of dike was built up to a level with the stage of 6J feet in the 
river, the bend of the dike gradually rising 2 or 3 feet higher. Of this 
length of dike, 735 feet was smooth crib-work of sawed lumber, against 
which boats could “flauk” without injury. The new work was tempo- 
rarily terminated by extending the lower courses of the crib-work 72 feet 
farther, and ballasting them heavily with stone. The filling of the dike 
was blast-furnace slag mixed with riprap*stone. The total amount of 
material used was 95,812 feet (board-measure) of lumber, 1876 cubic 
yards of slag, 385 cubic yards of stone, and 13,580 pounds of bolts and 
spikes. An additional length of 2,000 feet will probably be built np 
during the present summer. 

EVANSVILLE BIKE, 783 MELES BELOW PITTSBURGH. 


This work, which had been under construction for several years, uu- 
der contract w ith James S. ltouth, (C. B. Bateman, of Evansville, being 
the resident engineer,) was finally completed on the 16th of December. 
The total length of the dike is 2,000 feet, and its width 50 feet, except 
for a distance of 200 feet at the lower end, where it is but 40 feet wide. 
During the fiscal year the dike has been extended 500 feet, and the pan 
previously built has been thoroughly repaired. The following is an ei 
tract from Mr. Bateman's final report on the work: 


The whole work is substantial, and fully achieves the object for which it was cob- 
structed. Steamboats now all take the channel across the bar, aud with the scour «• 
ticipated this winter the channel will he fully established for all time. 

Soundings were taken on Wednesday last, ( December 13,) with the river at 5.75f«t 

per gauge, and at 100 feet from shore no less than 0$ feet was found, and within 5$ 
feet of the water-works building there was 8 feet large. Soundings along the lover 
side of the dike on the same day showed that m considerable amount of scour was goinr 
on along the first 1,000 feet of its length, hut before that can do any harm the chtntei 
across the bar will be rendered so permanent and deep that the dike will have done its 
perfect work. 


The total material expended on this dike from its commencement is 
931 piles, 22,837 cords of brush, and 16,788 cubic yards of riprap stout. 
Of this, 236 piles, 7,920 cords of brush, and 7,743 cubic yards of stow 


were used 




JACKSON HOCK, 945 MILES BELOW PITTSBURGH. 


This rock was a prominent and well-known knob of the famou3foor 
mile reach of rocky ledges and knobs known as the Grand Chain, soffit 
20 miles above Cairo. In extreme low water this is the most dangerous 
section of the Ohio River. It was probably much worse in former times 
than at present, as a large number of rocks were removed in 1829 and 
1830 by a party working under Capt. Henry M. Sbreve, at that time 
superintendent of Government work on western rivers. Unfortunately 
there is no record on file showing the condition of the chain before Cap¬ 
tain Sbreve began work, nor the state in which it was left by him. 

Careful surveys of the Grand Chain were made in 1872 and 1874 by 
my principal civil assistant, Mr.William Weston. 

From these surveys, and from information given by pilots, I conclude! 
to attempt the removal of the Jackson Rock, and such other of the rods 
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in the chain as could be operated on daring low water. The greatest 
obstacle to work in this locality is the uncertainty as to when to expect 
low water. It often happens that the season passes by without the 
water once reaching H sufficiently low stage foj successful work. 

With the approval of the Chief of Engineers, I hired one of the wreck¬ 
ing boats belonging to the Underwriters’ Wrecking Company of Cincin¬ 
nati, together with her crew and outfit. Putting the boat in charge of 
Mr. Weston I ordered it to the Grand Chain, with instructions to begin 
work on the Jackson Mock. The following is Mr. Weston’s report of 
work at the chain: 

The work of removing Jackson Rock was carried on by the wrecking-boat Charley 
Hill, between November 8 and December 8. Fifty-four cubic yards of rock were re¬ 
moved from the ledge, of which JaekBon Rock was the highest part. The solid rock, 
which was formerly bare at dead low water, is now 3 feet under water at the same 
stage.* Along the north or Illinois side of the rock there yet remains a ridge, or reef 
of gravel, sand, apd spalls, a part of which is only 2 feet below low water, or 1 foot 
higher than the solid rock. This ridge originally contained many rock-lumps, or u nig¬ 
ger-heads.” All of these were broken up and removed, and we continued to explode 
torpedoes on the gravel as long as auy stone large enough to injure a boat could bo 
found in the sides of the hole formed by the explosion. In this way the reef was 
pretty effectually loosened up to the depth of 3 feet or more below low water, but we 
had no means of removing it altogether. In place of solid rock, the Jackson Rock is 
now a gravel-reef, or lump, with 2 feet more water on it than there was originally on 
the rock. This is equivalent to 2 feet at the lowest water, assuming that the top of 
the original rock was at the level of the low-water line. An old coal-boat wreck lies 
partly on the Illinois side of this gravel-ridge, and some loose plank of this wreck, 
which swing with the current, are a few inches higher than the reef. These, and a 
sand-bar that has formed below, are the highest points left, and they may make a 
break, or roll at low stages of water. 

After repeated examinations of the river-bed, Mr. Quigley, the diver, reported that 
it was everywhere soft and smooth, and that there was nothing left that would injure 
a boat, if cine should strike it. I hardly think that the current will remove any of the 
gravel. The depth of water on it was just about the same as reported in the lower 
river at the shoalest places when we were at work there. Should this depth prove in¬ 
sufficient, the reef must he dredged or scraped away before any more rock can be taken 
out. Search was made by the diver for a rock reported to be about 30 feet south of 
the Jackson Rock, and down stream from it, but nothing of the kind was found. The 
river-bottom was all soft sand for 80 feet, or as far as our lines would reach in this di¬ 
rection. 

8oundings made in the place from which a coal-boat wreck had lately been removed 
by the Bnag-boat E. A. Woodruff showed no rooks or obstructions of any kind. 

As there was no break or sign of rocks in the vicinity of Jackson Rock the wreck¬ 
ing-boat was taken up to Arkansas Rock. We had got nearly into position for work 
at this point on December 10, when the ice commenced running, and we were obliged 
to go to the hank. The ice continued to form, and on the 17th had become so heavy 
that I saw no immediate prospect of resuming the work to advantage, and so quit 
without doiug any work at Arkansas Rock, or even having a chance to make an exam- 




OPERATION! 






In ray last annual report I stated that the Woodruff began her sea¬ 
son’s work on the'8th of June, and I reported the results of that work 
up to June 30, the end of the fiscal year. 

This year the snag-boat began work on the 5th of June, and is at work 
at the present writing. A report for the fiscal year would, therefor©, 
embrace all of the work done during 1876, (except three weeks in June,) 
together with that accomplished in June, 1877. It is thought that such 
a report, containing fragments of two seasons’ operations, would be less 
satisfactory than a report for one calendar year. I will, therefore, fol¬ 
low the plan adopted in preparing the tabulated statements of the work 
of the dredges, given in my annual reports for the last two years, and 
confine myself to the operations of the snag-boats for the year 1876. 

The season’s work began June 8,1876, and ended November 36, 1876, 
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at which date the boat went out of commission in the harbor at the 

+ 

mouth of the Tennessee, that point having been selected for winter 
quarters as being the safest from dauger from ice or from fire. During 
the season she worked oyer the river as follows i 

1. Cincinnati to Wheeling, (could not get higher on account of low water.) 

2. Wheeling to Cairo, 

3. Cairo to Parkersburg, (could not get higher on account of low water.) 

4. Parkersburg to La wrencebnrg, (turned back on account of high water.) 

5. Lawrcueeburg to Pittsburg, (waited at Pittsbnrg four days on account of high 
water.) 

6. Pittsburgh t-o Cairo. 

7. Cairo to Casey ville, and thence to winter quarters at Paducah. 


The sum of 
of 7,5G6 tons 
snag is. then 





wa8 915 snags, of an approximate weight 
The average weight of an Ohio River 


4 




tons, and was pulled, cut up, aud put 


The heaviest snag removed was taken out near Raleigh, Ky. It 
weighed 90 tons, and was pulled, cut up, aud put away in 2.J hoars. 
The most troublesome snag was the one which sunk the Arlington in 
Cumberland Chute. The top of this snag was about 3feet uuder water, 
and it could not, thereto!e, be brought to the surface by the butting- 
beam, nor could it be lifted by the drag chain, as the stump was stand¬ 
ing vertical, with its roots deeply buried in the sand. It was finally re¬ 
moved (after being undermiued by one of the dredges then at work 
making a gap through the Cumberland Dam) by catching a fluke of the 
large grapnel in a cavity of the stump. The work of raising this mon¬ 
ster occupied (he whole of two days. 

The winter of 1370-77 was unusually destructive to shipping in the 
Ohio and other western rivers. Notwithstanding the selection of what 
seemed to be the best harbor on the Ohio, the Woodruff was damaged 
by the great ice flood. The first blow from the ice-field knocked two 
holes,each about 0 inches in diameter, through the outer side of tier port 
bow. The numerous bulkheads and general water-tight construction of 
the hull prevented her from sinking, and the holes were speedily 
stopped with bedding from the boat. After all danger from ice was 
over the boat was brought to Cincinnati, the injured sheet was removed, 
aud a new one was riveted in its place by the use of a side-dock, thus 





In my last annual report I stated that the boilers of the snag-boat 
were too far aft, aud that I intended to move them forward before com¬ 
mencing this seasou’s work. This was done after the boat arrived at 
Cincinnati by turning them around the chimneys as a center. The bows 
were also strengthened, double jackets were placed around the chim¬ 
neys, cars were built to carry coal iu the hold, and in general all the 
defects that were developed during last season’s work were remedied as 
far as practicable. 

The boat is now on an even keel, and draws 36 inches when loaded 
with 800 bushels of coal and with boilers filled with water. 


The primary object of the Woodruff is the removal of snags, and for 
this work she is very complete. Her secondary work is the removal of 
coal-barge wrecks, of which, owing to the immense amount of coal car¬ 
ried on the Ohio, there is a plentiful crop every season. These are 
broken up by means of a huge six-fluked grapnel, weighing If tons, 
which is attached to the chrome-steel hoisting-chain, and dropped over¬ 
board just above the barge to be wrecked. The continued dragging of 
this grapnel over the wreck soon tears it to pieces. 

Wrecks of steamboats aud of “model” barges (double-ended barges. 
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with steamboat bows) are too smooth and strong to be tom up by. a 
grapnel, and the. snag-boat does not therefore work at such obstructions. 
The only remedy for such wrecks is to employ a diver and blow them up 
with powder. 

We are greatly hampered in endeavoring to keep the Ohio clear for 
navigation by the owners of wrecked barges claiming possession of 
them until every pound of coal has been removed, regardless of the 
great injury which the presence of wrecks in a narrow channel may 

cause to passing v.'easels. Last year a wrecked barge loaded with brick 

remained in the channel at Mill Creek Island during the whole season, 
greatly endangering all classes of navigation, until the owner had taken 
out all the brick he found it profitable to remove. Late in the season 
I was notified that the barge was abandoned, but the snag-boat was 
then below Louisville, and soon after went ic 
This wreck was not removed until June 20 

This year I gave public notice in the newspapers that all wrecks 
would be considered as abandoned unless I was notified to the contrary. 
Many notices were sent to me, all of which have been respected. A 
few days ago, however, a claim was made ou me by a prominent coal 
firm of Pittsburgh for the value of a barge which had been torn up by 
the snag-boat, ou the ground that the barge had not been abandoned, 
although no notice to that effect had been received either at this office 
or at the snag-boat. The barge in question was carried out of the 
onongahela in the ice-flood of last January, and was sunk at Middle 
Island, 152 miles below Pittsburgh. It had, therefore, lain a wreck for 5 
months, and had already caused the destruction of another barge. It 
was a very serious obstruction of which all the pilots complained. Care¬ 
ful inquiry by the captain of the snag-boat in the neighborhood of the 
wreck failed to discover any act of the owners indicating that they still 
maintained a claim to the barge, and it was therefore broken up and 
removed from the channel. The owners of the barge now claim that 
the United States should pay them $1,000 for this barge, asserting that 
it was worth $1,200, and that its removal would not cost more than $200, 
besides the value of the coal it contained. 

In view of these facts and for the protection of commerce, as well as 


of 



omcers 




Government who 




to keep the 
earnestly renew 
for 1873 



fore quote 



AN ACT to preserve the free navigation of the rivers and harbors of the United States. 

Be it enacted , <fc., That from and after the passage of this act it shall be lawful for 
persons in charge of works of improvement carried on under the authority of the 
General Government in any of the rivers or harbors of the Uuited States to remove 
any Btranded or wrecked boats or barges, or any other obstruction which may inter¬ 
fere with the free navigation of -such rivers and harbors: Provided , That the work of 
such removal is not promptly begun and vigorously prosecuted by the owners of such 
boats, barges, oi obstructions. In case of such removal by the agents of the General 
Government, the cost of removal Bhall be a lieu against the things removed. All prop¬ 
erty saved by the United States from wrecks that have been abandoned by their own¬ 
ers is hereby declared the property of the United States, to be disposed of as may be 
directed by proper authority. 

DREDGING. 


The United States dredges Ohio and Oswego were continuously at 
work in the Ohio River from before the beginning of the fiscal year 
until November 30. At the hitter date they were sent up the Wabash 
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(at that time under my charge) to do some much-needed work at the 
Little 'Chain. The record of their work on this river will be found in 
the annual report of Maj. Jared A. Smith, to whom I transferred the 
charge of the Wabash on the 22d of January, 1877. The dredges re¬ 
turned to the Ohio on the last of February, and at once proceeded to 
Cincinnati for their annual sprinjg; overhauling' and repairs. 

In the spring of 1876 the Ohio was famished with a wrought-iron 
crane, experience having shown that the work required on the Ohio 
Eiver was too heavy for wooden cranes. This new crane has worked 
admirably, and with the permission of the Chief of Engineers, the 
Oswego has also been supplied with an iron crane. The most serious 
cause of accidents and resulting loss of time and expensive repairs has 
thus been removed. 

RACCOON ISLAND, 273 MILES BELOW PITTSBURGH. 

The beginning of the fiscal year found both dredges at this place 
removing a lump between the two channels at the head of the island. 
On July 20 the work was nearly finished, 16,970 cubic yards having 

been removed during the month, (6,940 cubic yards had been removed 
in June,) when the dredges were ordered up the river to White’s Ripple, 
11 miles below Pittsburgh. 


HEADMAN’S ISLAND. 14 MILES BEI 


PITTSBURGH 


The dredges were suddenly ordered to this end of the river on acconnt 
of serious complaints from the Pittsburgh Coal Exchauge that while 
dredging at Ilay’s Bar and White’s Ripple (substantially the same 
place) earlier in the season, a dangerous lump had been left in the chan¬ 
nel. The dredges were stopped at Deadman, 3 miles below White’s, to 
remove a new shore-bar thrown out by Little Sewickley Creek, and to 
give Mr. Carpenter, the assistant engineer in charge of dredging, an 
opportunity to find the lump complained of at White’s. A careful ex¬ 
amination, made in conjunction with leading coal operators and pilots, 
showed that no work at White’s was needed, and the dredges, therefore, 
remained at Deadman. Work was much hindered by low water, and 

when the dredges were unable to work the 

a small dam of brash and stone across 
Creek, so as to throw the current and 
below the shore 





continual 
has thus far accomplished 
080 cubic yards. 


FISH CREEK ISLAND, 113 MILES FROM PITTSBURGH 


On completion of the work at Deadman the dredges went to Fish 
Creek Island, and removed a lump between the two channels of the 
river, completing the work October 11. Excavation made, 25,345 cubic 
yards. 

CAPTINA ISLAND, 109 MILES FROM PITTSBURGH. 

Work was begun her© on the 12tb, and continued until the 21st of 
October, wheu the dredges started for Cumberland Dana. Excavation, 
7,830 cubic yards. 
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MAXAMORAS. 141 MILKS BELOW PITTSBUBGH. 


Tin© dredges removed the wreck of a coal-barge from the channel at 
this place. 

CUMBERLAND ISLAND, 908 MILES FROM PITTSBURGH. 

Serious and repeated complaints were made by the river interest 
daring the summer and fall of 1876, that the effect of the dam across 
the Ohio at the heat! of Cumberland Island was to make this point 
occasionally the shoalest below Louisville. 

This dam was begun in 1832, and partly finished. It was repaired in 
1839, and again in 1854. It was repaired and finally completed in 1872, 
’73, and 74, the latter wor! 


repair 




worked satisfactorily when in good repair, and that the only problem, 
therefore, to be solved was to make 4 stand the water*pressure. Believ¬ 
ing that this could be done I so reported, and Congress ordered the 
repairs to be made. 

These repairs were a practical success, as the dam, with some slight 
additional repairs of weak points, substantially held its own. The re¬ 
sult, however, was a failure, from the fact that the natural current in 
high and moderate stag is across the dam, while at such stages an 
■eddy is formed in the chute at the head of the island, causing it to fill 
with sedimentary deposit. As the water falls the dam begins to force a 
■current through the chute and to remove the deposits. If the river sub¬ 
sides so rapidly m not to allow time for the current to cut out a channel, 
•or if tlie scouring action is suddenly stopped and the deposits are remade 
by a flood from the Cumberland, low water comes on before the chute 
channel has been cut out, and thus boats find no passage either through 
the chute or over the dam. I am now satisfied that the reason why no 
record remains of such troubles in former times is that they never lasted 
long, being speedily terminated by the rupture of the dam. The suc¬ 
cess of the recent repairs brought into prominence the defect in the 

fuller statement of the reasons for 

proved 




fiecti ve 










was no remedy for this state of affairs, 
dam, or at least to make a wide opening iu it. On a full statement of 
the case, authority was granted by the Chief of Engineers to make a gap 
in the dam, and it was for this work that the dredges were ordered there. 
Work was begun November 3, about 75 feet from the shore of Dog 
Island, and the gap was extended thence toward the Kentucky shore 
for a distance of 420 feet, being 20 feet wider than the channel span of 
the Newport and Cincinnati Railway bridge. The stone was removed 
to a depth of 2 feet below low water. A portion of the stone was placed 
on the dam at each end of the gap thus clearly defining it at any stage 
of water below 20 feet, at which depth there will bo sufficient water to 
cross the dam at any point. The work was completed on November 27, 
and the dredges at once started up the river, reaching the mouth of the 
Wabash on the 30th. 

The material handled at Cumberland Dam consisted of 10,011 cubic 
yards of loose stone and 1,777 cubic yards of sand. No part of this was 
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loaded on scows, it being deposited by the dredges either on the dam or 
in the deep water above and below.it. 

The dredges remained in the Wabash River from November 30,1876, 
until the last of February, 1877, when they returned to Cincinnati, re¬ 
maining here until June 25, at which date they started up the river for 
Raccoon Island. 

In June, before the regular season’s work was begun, the Ohio removed 
a wrecked barge lying at the foot of Ludlow street, Cincinnati, and 
made one trip to the Southern Railroad Bridge to remove a snag reported 
to be there, but which could not be found. 

TABULATED STATEMENT. 

The following tabulated statement shows the work of the dredges, and 
the cost of the same, tor the calendar year 1876: 





Digitized by 


A 

2f 

0 


1876. 


Place. 


Kind of work. 


May . 

Do. 

May and June 

June. 

Do. 


Do. 

Do. 

Do. 

Do. 

Do. 

June and July. 

July, August, and September 

September. 

September and October. 

October.... 

Do. 

November.. 


4 Brunot’s Island. Wrecking.. 

10 IT iys’» Bar. Dredging. 

14 1 Viul u .m d... I.do. 

104 U 11 iii*'* Kipple .. Loose-rock excavation . 

.. ' row I-bind .. Wrecking and snagging 

29 lCaecooti liar. Wrecking. 

354 Phillis Island. Wrecking and snagging 

.. Brown's Island. Wrecking. 

67 Steubenville, Ohio. Wrecking and snagging 

127 Fint,iii 4 Creek.do. 

273 llaccouu Inland. Dredging.. 

14 Deadman's Island.do. 

16 Big Sewickley Creek. Wrecking. 

113 Fi-li Creek Inland. Dredging. 

109 t'sptlna island ..no. 

141 Mat&iuoras, Ohio. Wrecking. 

907 Cumberland Dam. Loose-rook excavation . 


Total 
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DBKDOIW IK COMMISSION DURING 1876. 
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Total.'..... 2D 

Total on Ohio River... SSfl 


Work 

Cubic yards of gravel, <&©,,. excavated during the season 
Cubic yards of gravel, &,c.f%xcavated per working day. 
Cubic yards of loose rock excavated during the season.. 
Cubic yards of loose rock excavated per working day... 

Number of wrecks removed..... 

Number of snags removed... 


103,995 
l, 039 
10,344 
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Equipment: 

For tbe ms&mti .... 

Per working day.. 

Per day in commission 
Towing: 

For the ->od. 

Per working day.. 

Per day in commission 
Salaries: 

For tbe season.... 

Per working day 
Per day in commission 
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For tbe season.... 

Per working day.. 

Per day in com miss 
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rock exoavation. 

For wrecking and snagging 

Per working day.. 

Per day in commission.. 
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Por cubic yard of loose rock.. 
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DREDGES OUT OF COMMISSION DURING 1876. 


Time. 


In ordinary, days. 

Annual spring repairs, days 

Total. 


• at • m • • • m m 00000* ® * 0 » ® » 

m ***»»* 000 * 0 * 00 * 00 * • • 
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Sill 

111 



Oort 


Total in ordinary. 

Per day in ordinary... 
Annual spring repairs 


INI, 196 « 
39 a 

III »•» 


The contract price for towing was $38 per day, Sundays excepted, with no deductions except whsa 
tow-boat was unfit for duty. Under the charter she was to furnish the dredges with coal witboos 
additional charge. Occasionally an extra tow-boat was hired for a few days. This expense is included 
under “Towiug.” 



It is proper to state 
Raccoon Island to go 
necessity of going down 
from tbe mouth of tbe 
in 1876. The distance 
worked is 903 


that tbe necessity of abandoning the work at 
to White’s and Dead man, and the subsequent 

Island, which is only 60 miles 
iderably to the cost of dredging- 
points at which the dredges 
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MOVABLE DAM AT DAVIS ISLAND. 

Since my last aunaal report the legislature of Pennsylvania has passed 
an act ceding jurisdiction over the land which may be purchased for this 
work. Without such action on the part of the State the work could not 
be begun. 

The act reads as follows: 


AN ACT to grant the consent of lie State of Pennsylvania, to the acquisition by the United States 
of certain lands within the State and bordering on the Ohio, Monongahola, and YongMoglieny Rivers, 
for the purpose of ereotlng thereon dams, abutments, locks, lock-houses, offices, and necessary struct¬ 
ures for the construction and maintenance of slack-water navigation on said rivers, and ceding juris¬ 
diction over the same, and for imposing fines and penalties for willful ipjories to the grounds* build¬ 
ings, and appurtenances acquired under the provisions of this act. 

Section 1. Be tf enacted by the Senate and house of Representatives of the Commonwealth 
of Pennsylvania in general assembly met , and it is hereby enacted by the authority of the same, 
That whenever the United States shall begin the improvements of the Ohio, Monon- 
gahela, and Yonghiogheny Rivers by means of looks and permanent or movable dams, 
or dams with adjustable chutes, the consent of the State of Pennsylvania, through 
the governor thereof, is hereby given to the acquisition by the United States, by toe 
purchase or by condemnation in the manner hereinafter provided, of any lands, build¬ 
ings, or other property necessary for the purpose of erecting thereon dams, abutments, 
locks, lock-honses, chutes, and other necessary structures for the construction- and 
maintenance of slack-water navigation on said rivers; and the said United States shall 
have, bold,, use, and occupy the said land or lands, buildings or other property, when 
purohased or acquired as provided by this act, and shall exercise jurisdiction and con¬ 
trol over the same concurrently with the State of Pennsylvania. 

Sec. 2. If the United States shall determine to take lands, buildings, or other prop¬ 
erty necessary for the purposes mentioned in the first section of this act, and cannot 
agree with the owner or owners of such lands, buildings, or other property, for the 
compensation to lb© made for such taking, the court of common pleas having jurisdic¬ 
tion ~in the county where such lauds, buildings, or other property are situated, shall, 
upon application by either the United States or the owner or owners, or any one in 
behalf of either, shall appoint three disinterested freeholders, who, having duly quali¬ 
fied before said court, and having given such public notice, and such notice to owners 
of the premises to be reviewed and appraised, of the time and place of meeting as 
the said court may direct, shall ascertain and determine the amount of compensation 
to be paid to such owner or owners, who shall make reports to said court of their 
award on or before the first day of the term next after their appointment. 

Provided , That the said United States shall not be authorized to take possession of, 
or use or occupy, the lands, buildings, or other property taken under the provisions 
of this section, until the amount of said award shall be paid to the owner or owners 
thereof: Provided further , That the said court may set aside the report of said view¬ 
ers, upon being satisfied that the amount of said warrant is excessive or insufficient: 
Ami provided further. That upon the application of any party aggrieved, made within 
thirty days after the filing of the report of the viewers, for an issue to try the facts 
in controversy between the respective parties, and to determine the amount of com¬ 
pensation due for property condemned and taken, or for property injured or destroyed 
by the construction or enlargement of the works and improvements contemplated by 
this act, it shall be the duty of said court to award said issue, and any appeal taken 
pursuant to this act sh'all be signed by the party or parties taking the same, or by his 
or' their agent or attorney, and shall be accompanied by an affidavit of the party ap¬ 
pellant, or by his or their agent or attorney, that the same is not taken for the pur¬ 
pose of delay, but because the affiant firmly believes that injustice has been done. 

Sec. 3. That if any person or persons shall willfully or maliciously injure any of the 
lands, buildings, or other property acquired or held under the provisions of this act, 
such person or persons shall be liable to a fine of not less than twenty dollars, and to 
an imprisonment not exceeding six months, or both, or either, at the discretion of the 
court, said offense to be prosecuted and punished in any court of competent jurisdiction. 

E. Reed Myer, 

Speaker of the House of Representatives . 

Jxo. C. Newmyer, 
President pro tempore of the Senate, 


Approved the seventeenth day of March, anno Domini oie thousand eight hundred 
and seventy-seven. 


J. F. Hartranft. 
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The United States district attorney at Pitteburg lias been fop some 
weeks engaged in an endeavor to procure the land necessary for the lock 
and dam at Davis Island, bat at this writing ho has not completed his 
labors. The plans for constructing the lock are all ready, and work will 
probably be begun before this report reaches Congress, 

SPECIAL SURVEYS. 


The following resolution was passed by the House of Representatives 
on March 2, 1877: 


Resolved, That the Secretary of War be requested to report to Congress on the best 
methods, by harbors of refuge or otherwise, of protecting the river commerce of Cin* 
oinnati from floee of ice in tl 




been assigned to me, and the uecessary preliminary surveys are now in 
progress. 

In compliance with resolutions of the House of Representatives, dated 
January 17,1877,and Jauuary 30,1877,1 reported on Mill Creek asahar 
borof refuge, (report printed as Ex.Doc. 34, H.ofR., 44th Cong.,2dses8.,) 
and also ou Mill Bottom, Kentucky, opposite Cincinnati, for the same 
purpose, (report printed as Ex. Doc. 39, Senate, 44th Cong., 2d sess.) 


ESTIMATE. 


The estimate submitted in my last annual report for the lock aid mor- 
able dam at Davis Island, including permanent dam behind the island, 
was $405,000. In this sum nothing was included for the purchase of 
land. Inasmuch as this land will all be purchased ini a few months it 
will perhaps be better not to Submit an estimate of its cost, but simply 
to acid its actual cost to next year’s estimate. 

Thus far $100,000 has been appropriated for the movable dam, leaving 
,000 still necessary in addition to the cost of the land. 

The cost of running the snag-boat and the two dredges for one year 
will be $60,000. 

For riprap dams, office expenses, and contingencies, I would request 

$ 100 , 000 . 

B8TIMATE FOR 




For snag-boat and dredges one year... 

For riprap dams, office expenses, and contingencies. 
For movable dam at Davis Island . 


m m • • m 


» m <m m m «4ii»8ii*ii«» m m • 


m m m 


m • m m m 


m> m m m m 



Total 


m m m m 


mm # m m m 


• ***,, m m m • 


• • • m m m 


m m m Mm 


525 , 000 # 





m m m m 


• m m m m • • 


July 1, 187G, amount available ...... 

Amount appropriated by act approved August 14, 1876 


• m m m m m m 




July 1, 1877, amount expended during fiscal year. 
July 1, 1877, outstanding liabilities.............. 


$117,020 95 
175,000 0§ 


110,577 59 
6,924 00 


$292,020 # 



July 1, 1877, amount available ...................._................. 174,519 

Amount that can be profitably expended I in fiscal year ending June 30,1879. 585,000 ft) 
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REPORT OF BOARD OF ENGINEERS ON OHIO RIVER IMPROVEMENT. 

Cincinnati, Ohio, February 23, 1877. 

General: The Board of Engineer Officers appointed by Special Orders 
No. 15, dated Headquarters Corps of Engineers, Washington, D. C., 
February 14, 1877, met at Cincinnati, at 10.30 a. in., February 20, 1877, 
Having examined and discussed the questions involved in the pro- 
posed improvements of the Ohio River, as presented for their consider¬ 
ation by the accompanying letter of instructions of the Chief of Engi¬ 
neers, dated February 14,1877, (appended and marked B,) they have 
now the honor to submit their views 




REPORT 








During the lowest stages of water the Ohio is not navigable 
ers of ordinary draught; in fact, it is scarcely navigable at 
Wheeling for minimum draught steamers without freight. 

The annexed tabular statement (appended and marked “A”) shows 
the number of days that the river ranges from 6 feet to 3 feet at Pitts¬ 
burgh and Wheeling. 

For many years attempts have been made with partial success to 
remove hairs or shoals in the river by the construction of wing-dams 
and by dredging. This method of improvement is still being carried 
on by the United States Government. It is the opinion, however, of 
civil engineers as well as of officers of the Corps of Engineers that rad- 
improvement can be effected only by some system of slack-water 
navigation, that is, by locks and dams. The best system of this kind, 
if it can be applied with success, is that which permits the removal at 
pleasure of a portion of the dam formed of movable wickets, and this 
method of improvement has been proposed for the Ohio River. To test 

its applicability, Major Merrill, in charge of the Ohio River improve. 

ment, in his annual report of 1874, recommended that a lock and dam 
Chanoine wickets for the Pass should be constructed across the 

six miles below Pittsburgh, and $100,000 were appropriated 
by the act approved March 3, 1875, to commence the structure for 

It seems, however, that 
boatmen’s Association are opposed 
are strenuously exerting themselves to prevent the commencement even 
of the trial-dam. They have submitted a memorial to the Congress of 
the United States, protesting against its construction, with an accom¬ 
panying report setting forth their reasons therefor under various heads. 
This memorial and report have been submitted to the Board with in¬ 
structions to examine into the objections urged against the system by 
the gentlemen of the above named associations and to give their views 
thereon. 

Taking up the line of argument essentially in the order followed in 
their report, we readily acknowledge that the “ tow-boat and barge sys¬ 
tem” is an admirable one for the transportation of bulky materials, and 
that the “ combining tonnage in 'fleets ” results probably in u the cheapest 
transportation in the world and that 11 cheap transportation 79 is a material 
element in the growth and prosperity of the Ohio and Mississippi Val¬ 
leys. 
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44 GREAT THROUGH LINES AND WAY LIMBS.^ 


The memorialists, under the head of u great through lines and way 
lines,” state that— 

As the barge fleets, convoyed by tow-boats, mast, in the nature of things, consti¬ 
tute the great through lines upon the navigation, all attempted improvements of the 
Ohio should be eo contrived as to increase their safety and expedite their voyages- 
This is undoubtedly the true policy in the management of our attempted river improve¬ 
ments, and nothing of a different oharaoter should be permitted to be done in behalf 
of single freight and passenger steamboats, because from railroad competition their 
occupation in chis quarter seems to be nearly gone, their business dwindled to com¬ 
parative insignificance, and their numbers diminished to a small fraction of their 
former multitude. This decadency leaves their future no better promise than the way 
business between the towns and villages along tho river shores, and the navigation of 
the streams Bowing into the Ohio. 


If it be true that transportation on the Obio‘other than by “combining 
tonnage in fleets” has become insignificant, then the system of improve¬ 
ment of the river should be made with the view to facilitate that kind 
of transportation; but if there are important interests connected with 
the various large towns and cities along the river Itch Pittsburgh to 
Louisville which would be fostered by a system of improvement that 
would make the river navigable throughout the year to passenger and 

freight steamers of ordinary draught, those interests also demand consid. 

eratiou. Though the quantity of coal carried from Pittsburgh downtte 
Ohio is very large, amounting in valne to about $6,000,000 a year, other 
freights of export and import much exceed that of coal in value. Besides, 
there is a large commerce connected with other large towns and cities 
of the Ohio, which is carried on by freight-steamers. Though we have 
no meaii8 of estimating this accurately, yet, from data accessible, we 

doubt if the coal shipped much exceeds 5 per cent., in money.valne, of 

all other kinds of freight transported on. this river. It would seem, 
therefore, that the coal-transportation interest of Pittsburgh is in bo 
way entitled to dictate the system of improvements for tb© Ohio to the 
exclusion of all other interests. However, when fairly and impartially 
discussed and thoroughly appreciated, it will probably be admitted that 
the proposed system of improvement of the Ohio will b© beneficial to 
the coal-trade as carried on by “combining tonnage in fleets” as well as to 
that effected by single steamers carrying freight or towing one or more 







care 
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\ new plan for the river improvement, they are constrained 
* to express their unqualified dissent from the same, and their 
ing belief that this plan, if carried out, would utterly ruin and 
te the entire towiug system now working so beneficially on the 
They assign their reasons therefor as follows: 


MONONGAHXLA NAVIGATION. 

There are bat four locks and dams on the Monongahela which tho Ohio transported 
have occasion to use. It costs one cent a bushel to pass coal through these, including 
lockage, which constitutes one-third thereof, which sum, be it remembered, is for past¬ 
ing 60 miles only, from Brownsville down to this oity, while it costs no more to trans¬ 
port coal from Pittsburgh to Louisville, a distance of 600 miles, by the present towing- 
system, notwithstanding that the river between the two lutter places is already ob¬ 
structed by bridges to a very serious extent, increasing the cost of transportation in 
well as the dangers of navigation. At the same rate, it; would cost 10} cents to pass 
46 dams to Cincinnati; and to get through these, and the 6 additional proposed darns 
between Cincinnati and Louisville, making 52 locks in all, tho cost would be 12^ cents 
per bushel, or $3.37 cents per ton. It is scarcely necessary to add that the river com¬ 
merce could not exist under such a heavy imposition. 
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To this statement we reply that the cases are not parallel. The 
locks on the Monongahela are small, the standard size being 190 by 50 
feet. As originally built, there was but one lock to a dam, but the 
gradual increase of bnsiness required a corresponding: increase in lock- 
accommodation, and therefore an additional lock was added to each of 
the two lower darns, its dimensions of chamber being 250 by 56 feet. The 
old locks can only pass 2 barges at a lockage, and the new locks can 
pass the same together with a small tog. The passage of 10 barges, 
therefore, requires 5 lockages. 

The proposed Ohio River lock will be so large as to pass these 10 
barges with their tow-boat at owe lockage. As the cost of working large 
river-locks ought not to be much greater than the cost of working small 
ones, it is evident that a correct comparison would put the cost of pass- 

Ohio River lock at little over one-fifth the cost 





It is therefore apparent that the statement of probable tolls to Cin¬ 
cinnati of 10J cents per bushel, and to Louisville of 12J cents per bnsbel, 
is greatly exaggerated, and in case the locks are largely used the ex¬ 
pense will probably not be more than one-tenth of that above stated. 

But the coal-fleets may, and probably will, go down the river after the 
construction of the dams, as they do now, on the high stag of water 
and not through the looks. As dues are not required of boats that pass 
over the falls at; Louisville, it is probable that none will ib© required on 
the Ohio River when the boats do not use the locks. The advantage of 
locks is tills: that in low stages of the water coal can be carried to man¬ 
ufacturing townson the river below Pittsburgh in case of need. At times, 
some manufacturing establishments have been compelled to stop for the 
lack of coal, the supply of which failed on account of the long continu¬ 
ance of the low stage of water in the Ohio. 

passes contignoas to the locks are to be 400 feet wide, and well 
out by night as well as by day. As the approaches to the passes 
in the line of the chanuel, and as the coal-fleets are usually but 
wide, though very exceptionally reaching a width of 150 feet, 
we believe that they will not be endangered in passin 

passage will be far safer than that of any railroad-bridge 

from 300 to 

feet 









“ITS LIABILITY TO ACCID 

There is little similarity between the Monongahela dams and those 
proposed for the improvement of the ()hio. The former are permanent, 
giving a system of transportation by lockage alone. The latter permit 
open navigation for high stages of water, during which most of the 
balky freight, such as coal, will be transported, and form a lockage sys¬ 
tem only for that portion of the year when the low water would not per¬ 
mit its transportation at all. The destruction of a permanent dam stops 
navigation at all seasons until it is rebuilt. Injury to a wicket can be 
readily repaired, and at the worst its repair simply delays transporta¬ 
tion for a short time. Experience in France shows that no serious 
troubles have been caused by accidents to similar dams. 



640 


REPORT OF TIIE CHIEF OF ENGINEERS. 


“ EFFECTS OF Tiril LOGIC IT MHJISTHXIL” 


The heading of this paragraph would seem to intimate that there is 
but one lock at Louisville, and that all the delay and expense at this 
place are caused by this one lock. The truth is, that the Falls of the 
Ohio at Louisville are passed by a canal 85 feet wide and 2 miles long, 
with two outlets at its lower end. The old outlet enters the river by a 
flight of three locks, and the new outlet by a flight of two locks. These' 
locks overcome a fall in low water of 26 feet, or more than four times 
as much as will be overcome by au Ohio River lock. 

The delay at the Louisville and Portland Canal is due to its length, 
its comparative narrowness, (85 feet,) its great fall, (26 feet,) and the fact 
that the locks are in flights without any intermediate basin. The resalt 
of this arrangement is that a steamboat must pass through both locks 

before 

statement of facts should 
suffice to show that the argument based on experience in this canal is 
fallacious. 

The statement is made that during high water “ there may be fifty 
tow-boats” waiting at Louisville at one time. It is sufficient to state 
in reply that in the last annual report of the Chief of Engineers (Re¬ 
port of Chief of Engineers, 1876, voh 1, p. 760) Captain Mackenzie, 
Corps of Engineers, the officer in immediate charge of the canal, in 
explaining the cause of delays in passing through the canal, uses the 
following language: 

Frequently there are as many as four or jfire tows, 






at th© 8,a] 


from 15 to 2® boats curt, 
e time, passenger-boats and 


waiting to pass down through the canal, mn 
up ward-bound tows pressing their claims. 

The Board are therefore compelled to conclude, from this official record, 
that the assnmed simultaneous presence of 5§ tows at th© Louisville 
and Portland Canal is a great exaggeration. 

Were there a continuous system of movable dams on the Ohio River, 
it is evident, in the first place, that there would be no rush, as th© exist 
ence of a perpetual navigation would make it unnecessary, and, in the 
second place, if tows descended during the low water they would nat¬ 
urally and inevitably pass through the first lock in succession, and ft 
regular order of arrival at all the locks would thus be established, in 
consequence of which but one tow at a time would reach a lock. 


PURCHASED BY GOVERNMENT AND TOLLS REDUCED. 

A 

This lock, let it be remembered, has been purchased' by the Government, and is 
worked by its agents. A toll of 8 cents a ton on the tonnage of every passing craft 
with an additional 2 cents upon steamers and model barges, is charged to keep the 
work in repair and pay the current expenses. Five cents a ton was the first charge 
when the Government took possession, but bein£ found inadequate to meet current 
expenses aud repairs, the present rates were established, which cost each tow-boat with 
her tow from $600 to $800 a single passage. Twenty-fonr men, besides four or five 
mechanics, are required to manage the look. Is it probable that the proposed m* 
locks, chutes, and dams can be operated with fewer men or at a less expense, or that 
an equal charge will not be necessary at each dam f for th© whole force will have to 
be constantly on hand and under pay, whether the chutes are up or not. But suppo* 
th© necessary charge to be but one-half, or 5 cents per ton on the tonnage of i^ll passing 
craft, the passage at this rate through 68 locks would tax the towing system upon the 
Ohio out of existence. 

This paragraph is not correct in many particulars. The tolls on the 
Louisville aud Portlaud Canal for passing through 2 miles of canal and 
2 or 3 locks, are unquestionably 8 cents per ton on coal-barges, but this 
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is levied on the registered u under tonnage,” (determined by technical cus¬ 
tom-house rales,) which is only about one-half the carrying capacity. 
Captain Mackenzie, in the report just cited, states (p. 762) that the toll 
on coal is about ^ of a cent per bushel. 

The memorialists conclude that the passage, at the rate stated by 
them, viz, 8 cents per ton for a single lock, “through 68 locks, would 
tax the towing system of navigation upon the Ohio out of existence. 7 ’ 

The answer to this is clear. 

The premises ou which the memorialists reason are inaccurate. The 
canal aud locks at Louisville, as before shown, are equal in lift to 4 of 
the proposed Ohio River locks, aud if it costs £ of a oeut per bushel to 
the Louisville locks and canal, it will cost a little less thau two cents 
a bushel to pass 46 locks between Pittsbur: 
more 


cer m 








amount 




onld be about 1 cent per bushel. If this tax 
coal shipped, it would arnouut to $750,000 a year; 
running expenses of all the proposed Ohio locks. 



REMARKS ON 


MOVABLE CHUTES, 


It is urged by some inexpert observers that in high-water the chutes will be lowered 

and the tows will pass without binderance, t hus insuring a cheap and unobstructed 
navigation, Ttiis inighIt. occuir, more or less, in the dowti ward passage. But: most oIf 
the difficulties and delays which embarrass the passage at Louisville would have to be 
encountered by the returning fleets, with or without freight, owing to the short dura¬ 
tion of the Ohio floods. But even if the water remained high, the upward-bound tow¬ 
boats, with their numerous attachments, cnnld not stem the rushing current through 
the chutes. This supposed high-water condition, however, would be of rare occurrence 
no the returning fleets; usually they would find the chutes raised and t> e locks their 
only method of passing the dams, and a most tardy one it, would he w hen from 500 to 
1,000 boats and barges wtre on their return voyages, using the locks at every darn. 

Wo are of opinion, as before stated, that the passage down the Ohio 
of the coal-fleets at high stages of the river will not be essentially in¬ 
terfered with by the system of improvement proposed. There seems to 
be some force in the objection made by the memorialists that the re¬ 
turning coal fleets will be impeded in their progress if compelled to use 
the locks, and 













barges, 




These 


view. 

First. Asa rule, coal 
return to the starting 

Second. As the alternations of high and low water are rapid, often 
occurring in the same month, great difficulties and delays are frequently 
encountered by returning coal-fleets at low stages of water by reason 
of bars and the rapid currents at narrow portions of the river, so much 
so, that a slack-water navigation, with a scarcely noticeable current, and 
with but one lock for every 10 miles, would doubtless be more rapid 
than the open-river navigation against a rapid current. 

fciince the introduction of slack-water navigation experience on the 
Moitougahela shows that the time of passing up the river to Brownsville 
has been reduced at least one third. 

We do uot see any necessity for, or even probability of, a large num¬ 
ber of returning coal-fleets so congregating as to reach a lock at the 

41E .....s i. 




642 

9 


REPORT OF THE CHIEF OF ENGINEERS. 


same time. After this system of improvement is established the coal- 
fleets will doubtless move successively, so as not to interfere with one 
another, knowing that their return cannot lie prevented by any fall of 
the river, however low. 

There will doubtless be some increase in the velocity of the current 
contiguous to the locks when the passes are open that will somewhat 
impede the returning fleets in getting through them. But the length of 
these passes is short, and the obstruction occasioned by their increased 
current is not as great as at many places in the river where tbenaviga* 
ble waters are much reduced in width, gi ving rapid currents for dis¬ 
tances varying from 100 yards to 1 mile. At the Trap, 11 miles below 
Pittsburgh, the channel Is only about 230 feet wide for a length of about 
1 mile. 

While acknowledging, however, the force of this objection to alim- 


think it so 





militate against 

river. 






large draught during the whole 
the coal-fleets an assured means of returning at low stages 

of water. 

They would remark that the sills of the passes are to be placed so 
low that no boat can touch them that can go over the controlling shoals 
in the river. 

Confining themselves to their instructions, this Board have not in¬ 
tended to express any opinion as to the general question of improving 

Ohio, but have resit themselves to giving their views as to tine 
objections to the systems proposed, as set forth by the Coal Exchange 
and thij Steam boatmen’s Association of Pittsburgh, in their memorial 
to Congress of December 23, 1875. 

As before stated, we think that one interest alone, namely, that of 
persons engaged in transporting coal from Pittsburgh, should not, by 
its opposition, prevent the trial of the proposed da in if the other im¬ 
portant interests of that city and of the river cities and towns, many 
times more valuable, are in favor of it. So far as we are informed, the 
memorialists are the only persons who oppose the construction of the 
dam. 

Respectfully submitted. 

Z. B. Tower, 

Colonel of Engineers, Bvt Maj. Qtn. 

H. 




Lt 






if 


# 









F 



G. Weitzel 

Major 

Wm. E. Merrill, 
Major Engineers and Bvt . CvloneL 

Mahan, 

First Lieut Engineers, Recorder . 



In signing the above report, I desire to add, that if I had been 
upon to make an individual reply to the memorial of the Pittsburgh Coal 
Exchange, my statements would have been considerably stronger than 
those contained in the foregoing, and I therefore feel it necessary to 
iremark that I see no reason to modify or retract anything contained io 
my annual reports in regard to the proposed movable dam at Davis 
Island. 

The opinion of engineers is almost unanimous that a constant navi¬ 
gable depth iu the Uppec Ohio can only be obtained by the construe* 
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tion of dams in the bed of the river. My predecessor, Mr. W. Mil nor 
Roberts, recommended permanent clams. 1 fully agreed with him until 
I learned of the great improvements reeeutly made in France, by con¬ 
structing movable dams. The change, therefore, from permanent to 
movable daius is merely a step in advance. 

When l first recommended the general adoption of-movable dams, no 
opposition to this method of improvement appeared. Since the Coal 
Exchange have begun to oppose them, I liar© limited myself to recom¬ 
mending the construction of one dam at Davis Island, iu order to test the 
applicability of the system. I still think that the opponents of this 
dam do not thoronghly understand either its construction or its opera- 
tion ini practice, and that when it is built their opposition will cease. 

Should experience, the only safe teacher, show that this dam is really 
an injury instead of a benefit to commerce, the river can be restored to 
its natural condition by simply removing one small pier, at a cost of less 
than $1,000. Everything else can remain as it is. The lock-wall will 
be a giro advantage in guiding fleets into the narrow pass immediately 
below the dam known as “ Horsetail,” which is only 300 feet wide, and 
through which all fleets must now pass except in very high water. 
Nothing connected with the navigable pass need be removed as, if it be 
left open, no boat that can pass over the bars above and below will be 
able to strike its sill or its wickets,. 

It is very easy to urge theoretical objections to movable dams, and 
to suppose extraordinary accidents. This is precisely what was done 
iu France before the movable dams were built on the Seine, but ex¬ 
perience soon showed that the difficulties of theory did not occur iu 
practice, and now there are no stronger advocates of these d&ms than 
those who boat on the river. The reaction is is© great that boatmen 
absolutely object to having the dam down at all, preferring a slack-water 
navigation to an open river with a good natural depth. 

When dams were first built on the Monongahela there was a similar 
ontcry, and yet these dams have made the coal-trade what it is, aud 
without them it would amount to but a fraction of its present propor¬ 
tions. 

I would therefore sum up as follows: 

1st. There is no practical method of giving a constant navigable depth 
on tbe Ohio except by dams. 

2d. Movable dams are better than permanent ones, as they leave the 
river open when there is naturally a sufficient depth for navigation. 


3d. The applicability of movable 










river can oe re 

dition at an insignificant cost, and this contest of rival interests will be 
definitely ended. 

5th. In view of the magnitude of the interests to be benefited, it is of 
great public utility to build and test one movable dam on tbe Ohio. 

Wm. E. Merrill, 

Major Engineers, Bvt. Co (one L 


interests will be 


I fully concur in the foregoing remarks and conclusions of Major 
Merrill. 

G. Weitzel, 

Major of Engineers and Bvt Maj • Gen n U . S. A, 


Brig. Gen. A. A. Humphreys, 

Chief of Engineers^ U. & A . 
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A. 

Average stages in the Ohio River at Pittsburg t Pa .» as determined by 22 years' gauge obser¬ 
vations. 
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Average stages in the Ohio River at Wheeling } W. Fa., as determined by 28 years* gauge obser¬ 
vations. 
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LETTER OP INSTRUCTIONS. 


Office of the Chief of Engineers, 

Washington j D. C ., February 14,1877. 

Sir : Owing to an impression which continnes to he manifested that the improve¬ 
ment of the navigation of the Ohio River by locks and darns, with adjustable cW». 
is not admissible when applied to the peculiar navigation of that river, the board of 
engineer officers constituted by Special Orders No. 15, Headquarters Corps of Engineer?, 
dated February 14, 1877, is convened with the view of taking into consideration and 
replying to the arguments in opposition, to that plan embraced in a memorial addressed 
to Congress, December 23,1875, bjr the Coal Exchange aud the steam boatmen’s Asso¬ 
ciation of Pittsburg, a copy of which is herewith transmitted for the us© of the boan*. 

The hoard is desired to maturely consider each objection of the memorialists, and 
submit its views in dttail upon them successively as they appear in the memorial in 
question. 

It is suggested, and the Board is so authorized, that observation!! be caused to be 
made, when deemed necessary, to supply any information that may be desired in this 
investigation and not readily at band. 
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The expenses of the board will be borne by the appropriation for the improvement 
of the Ohio River. • ' 

By command of Brig, Gen. Humphreys. 

Very respectfully, your obedient servant, 

John G. Parke, 

Major of Engineers. 

Col. B. Tower, 

Corps of Engineers. 


MEMORIAL RELATIVE TO THE OHIO RIVER NAVIGATION, FROM THE PITTSBURGH COAL 

EXCHANGE AND THE STEAM BOATMEN’S ASSOCIATION. 

Pittsburgh, January 17, 1876. 

COMMANDING LOCALITY AND INCREASING USEFULNESS OF THE OHIO. 

The treatment of the Ohio River in such a way that the greatest benefits may be de¬ 
rived from its navigation is a subject of great importance, not only to the citizens upon 
its borders, but to the whole conutry. Its direction, central situation, and fluvial con¬ 
nections, seem to indicate that by a judicious regimen it may be made an essential 
part in a great eastern and western transcontinental line of cheap transportation, as 
well as the most useful adjunct of that wonderful thoroughfare, the Mississippi, whose 
waters form a natural medium of ready intercourse nearly across and connecting the 
zones of the northern hemisphere. 

CONCLUSIONS OF PRACTICAL EXPERIENCE ON THE RIVER. 

Your memorialists, with the keen observation inspired by deep personal interest, 
through a series of many years, have investigated all the various schemes for the river 
improvement that have been suggested by the best authorities in engineering: they have 
noted experience elsewhere; and they have carefully drawn the fairest conclusions from 
these sources, as well as from practical observations growing out of their own business 
as transporters. The results reached by this guarded process are fully set forth in the 
annexed report on the Ohio River navigation, prepared with great care and solicitude 
by a special committee, consisting of citizens long and largely interested in businrss 
npon the navigation. This report the undersigned respectfully present, and ask that 
11 may be taken as a part of this their memorial. 

WATER CHEAPER THAN RAILROAD TRANSPORTATION. 

All the maxims of sound political economy cherish the river interests and are op¬ 
posed to any adverse system or policy. The recent experiences and demonstraiioi s 
npon these subjects, the ascertaining of the full vain© and mission of railroads, and 
the incontestable proofs that have been given that carriage ou navigable waters, when 
unobstructed and not interfered with by unwise meddling, is and must ever remain 
far cheaper than by rail, remove all doubt as to its being the duty of the Government 
to shield from encroachment all the existing water-lines of traffic ; to remove obstruc¬ 
tions that have been unguardedly placed in them ; to improve them od a discreet plan, 
certain to assist their usefulness, so as, in the aggregate, to cheapen and tacilitate in¬ 
tercourse throughout the various sections of the continent. 

COMMERCIAL EXCHANGES—LOW CHARGES OF THE UTM08T CONSEQUENCE. 

To improve the communications between the producer and the consumer, in order 
that the carrier from one to the other shall levy for his work the least possible por¬ 
tion of the value he transports, is one of the most momentous of the desiderata of 
modern times. 

In the accomplishment of this on a navigation like that of the Ohio River everything 

that causes obstructions, delays, losses, should be sedulously avoided, as they increase 
the trausit charges and raise the price of those indispensable necessaries of life whose 
cost is principally made up of transportation. For, by any means whatsoever, to inter¬ 
fere with or obstruct these commercial highways, so as to prevent cheap transportation 
of the means of comfort and the elements of prosperity, whether consisting of cal or 
iron-ore, or breadstuffs and provisions, or the fabrics of our shops and manufactories, 
is contrary to individual and public welfare. As a general principle, to cheapness 
sbonjd be added safety in the Government dealing, and by these meaus will be secured 
the twofold object sought for—cheapness and safety—and the accomplishment of all 
that can be done to assist this, one of the most munificent of nature’s highways. 

jj-ecoyGOO ( 
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FRENCH SYSTEM OF IMPROVEMENT NOT ADAPTED TO THE OHIO. 

Of all the plans for improving the Ohio, no on© lias been entertained with as much 
approbation, in any quarter, os that by locks and dams, with adjustable chutes, now in 
ns© on some of the rivers of France. This has been recoinmeuded by Colonel Merrill, 
United Statts *ngin©er in charge of the Ohio River improvement, and has the weight 
of bis opinion, and that of some others equally eminent in the profession, in Its favor. 
Your memorialists have not been able, after the most diligent research, to take the 
sail e view, nor to regard it as admissible when applied to the peculiar navigation and 
constituents of freight upon the Ohio. Their reasons for its rejection are contained in 
the annexed report. 

EXPERIMENTAL DAM NOT NECESSARY. 

An experimental dam to test its merits is recommended to be placed in the Ohio, 
8ii ifiii cient ly near Pittsbu rgh to inorease the natnral heigh t of the water in the harbor 
six leet. Their objections to this structure are also in the report. Though each an in¬ 
crease in the water-level receives considerable support from the citizens here, your 
memorialists know of none who are interested in the navigation who are not decidedly 
opposed to the dam. Were it even a local benefit, if it interfere with a general in¬ 
terest, economical wisdom would forbid its construction. 

EXPERIENCE IN FRANCE INAPPLICABLE. 

But experience iu France, where the streams are comparatively so diminutive and 
the character of the commodities transported so different, render such precedents of 
more than doubtful authority. It is well to call to mind that the whole empire of 
Fi ance, before Alsace and Lorraine were detached, contained an area of but two ban¬ 
died and four thousand square miles, and that the Ohio drains-an area of two hundred 
and fourteen thousand, bound up with the mighty Father of Watfers with an addition 
of more than a million and a half. 

FRENCH DAMS TO' BE ERECTED IN THE KANAWHA. 

But if experimental dams are required to' settle the question whether the French 
plan of improvi. g the Ohio shall be adopted, we learn from Colonel Merrill that Cba- 
noine dams are soon to be constructed on the Kanawha. These will afford the required 

test of the adaptability of the French system, without incurring the charge and risk¬ 
ing the apprehended consequences of the proposed experimental structure near Pitts¬ 
burgh. 

TRUK IMPROVEMENT, WITHOUT RISK, RECOMMENDED. 

For the improvement of the navigation most certain to be advantageous, and posi¬ 
tively not injurious by any possible conseqneuoes, a simple plan is sketched in the 
accompanying report, of minimum cost, and benefiting every class of transporters, 
from those who reduce the expense of carriage below all others by barge-fleets to the 
navigators in single freight and passenger steamers. Your memorialists refer to this, 
confident that its title to support will at rest the attention of unprejudiced inquirers. 

BRIDGES THAI* INTERFERE WITH THE NAVIGATION. 

The injurious effects of the bridges spanning the Ohio, in consequence of their nar¬ 
row water-ways, are also exhibited in a proper light, and demand the attention of the 
high authorities in whose hands the remedy for grievances is placed. This whole sub¬ 
ject is discussed without favor or passion, the requirements of the navigation are fairly 
stated, and the protection necessary to the prosperity of the river-commerce dietiuctly 
urged. Among the serious obstacles in the way of the navigation created by the 
dtdcctive construction of bridges, there are two that are especially injurious, demand¬ 
ing the immediate interposition of Congress. These are the railroad-bridge at Steu¬ 
benville, and the wire bridge across the Mouctugahela in the Pittsburgh harbor. Par¬ 
ticular attention is called to both, which have too long been permitted to obstruct the 
commerce of the Ohio and inflict annual losses upon those engaged in carrying it on. 

RELIEF JUSTLY DUE-TO CERTAIN CITIZENS. 

Add to these several matters the justice and propriety of re-inibursing the respective 
sums advanced by the transporters of Pittsburgh in 1869 to prevent the oonstroctioa 
of the Parkersburg bridge on a plan that would have effectually stopped the naviga- 
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of the river at that point, and your memorialists ooramit the several subjects 
embraced herein to the wisdom and discretion of your honorable body, trusting that 
the great transportation-interest in question will not be tampered with by mistaken 
legislation, or suffered to decline by indifference. Its inherent importance to all sec¬ 
tions and to all classes having become universally apparent, it cannot but receive the 
guarding care doe to it from the Government. Your memorialists, therefore, respect¬ 
fully, but earnestly, pray for that remedial legislation vrhich the nature of the requests 
and grievances herein set forth entitle them to ask of a just aud fair-dealing Govern¬ 
ment. And they will ever pray, &c. ' 

Joseph Walton, 
President Pittsburgh Coal Exchange. 

N. J. Bigley, 

President Pittsburgh Meamboatmen 1 s Association . 

To the honorable 


and House of Representatives 
of i he United States, in Congress assembled. 


BEPORT ON THE OHIO RIVER NAVIGATION BY THE COMMITTEE APPOINTED ON THAT 
SUBJECT AT THE JOINT MEETING OF THE COAL EXCHANGE AND THE 
MEN'S ASSOCIATION. HELD FRIDAY. DECEMBER 10. 1875. 


Pittsburgh, December 23, 1875. 

The central situation of the Ohio Valley, its great extent, un equaled productiveness, 
agricultural and mineral, with its noble system of navigable rivers, have occasioned 
its rapid settlement and marvelous social, and material progress. Its increase in 
wealth aud population is without a parallel. Great cities, large manufactories, com¬ 
fortable bon es f and an aunnal commerce of many hundred millions, attest a prevail¬ 
ing prosperity scarcely to be found elsewhere. 

it is not a century since this broad area, now occupied, by millions of inhabitants 
blessed with *11 the elements of thrift, was clothed with the primitive forest, whose 
solitudes were only disturbed by the wandering savage. The lines which marked the 
course of civilized* men in taking possession and occupying this fair part of creation 
we're drawn by the navigable streams, which in their natural state offered to all men 
the essential benefits of free personal transit, untaxed commerce, and easy exchanges 
of commodities. It is by the same influence that most of the large towns, not only in 
this valley, but elsewhere,-are situated upon the margin of navigable waters, where 
they may possess the Invaluable advantages of cheap transportation. 

introduction of railroads. 


Since the introduction of railroads, which dates back but a few years, the question 
has been raised whether they were not destined to entirely supersede internal naviga¬ 
tion. This has been determined by experience, which has proven beyond controversy 
that transportation by water is, and iu the nature of things is destined to continue, 
cheaper than by auy other conceivable means where not obstructed by locks, dams, 
bridges, or any other artificial structures impeding the navigation and increasing the 
cost of transportation. A single example puts this in an u 




TOW-BOAT AND BARGE SYSTEM OF TRANSPORTATION. 

#• 

By the fcow-l>oat and barge system, of such recent origin, which has matured to its 
present gigantic dimensions und *r ihe fettering hands of the Ohio River transporters, 
coal is carried from Pittsburgh io New Orleans, two thousand miles, for eighty cents 
per ton; less than half of one mill p-*r mile, and Ie-s than one-twentieth ihe railroad' 
charges for the same service. By the Batue system a reduction lias been made from 
seventy-five cents to twenty-five cents per hundred on ordinary freight between Pitts¬ 
burgh and Saint Louis and New Orleans. 

THE SPHERE OF THE RAILROADS. 


Railroads, nevertheless, have a wide sphere of usefulness. Their trains move with 
celerity, they save time in the transit of persons and property, and hence they carry 
the more precious freights and monopolize personal travel. Their excellence in these 
departments of business has so diminished the demand for single passenger and freight 
steamers, that but few, indeed, of that description of boats now appear in our harbor, 
where formerly the shores were lined w ith them. 
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CHEAP TRANSPORTATION—ITS IMPORTANCE. 


It is thus that the natural operation of commerce, the general demands of trade and 
intercourse, and improvements in the methods of transportation have settled the 
question as to the best means of deriving the greatest benefits from the geuerons river 
that has contributed so materially to the settlement aud growth, not only of the Ohio 
basin, but of the entire vast valley of the Mississippi. The lowest-priced intercourse 
aud tlie cheapest circulation of commodities constitute one of the all-important eco¬ 
nomical achievements sought to be accomplished in the present day. The attention of 
the whole civilized world is drawn to the subject, and our own wisest practical states¬ 
men are giving it their earnest consideration. 

COMBINING TONNAGE IN FLEETS. 


In our river system of combining large fleets, moved and guided by single steamers, 
ai i u n ex a i n pi ed a d v an ce h as been 111 ade i n t h i * d i rection. an a t he su ccessful d emonstre- 
tions presented by them have proven conclusively that this system of transportation 


is the cheapest, and is the true oue, far better than any other, to utilize the Ohio nav- 



Havii g thus by a gradual progress from single steamers and unwieldy floating arks? 
whose freights were always necessarily high-priced, reached, through diligent perse" 
verance and large expenditures, the present perfected system by which the cheapen* 
transportntion iu the world is performed, it behooves the transporters to watch its in¬ 
terests and protect it agaiust invasions and encroachments, as well as agamst tamper¬ 
ing experiments, however well meant. The experience of the transporters assures 
them of the true requirements of the navigation, aud of the necessity of holding intact 
all the advantages they now possess. 

great through-lines and way-lines. 

* 

As the barge-fleets convoyed by tow-boats must, in the nature of things, constitute 
the great through-lines upon the navigation, all attempted improvement* of the Ohio 
should be so contrived as to increase their safety and expedite their voyages. This is 
undoubtedly the true policy iu the management of our attempted river improvements, 
and nothing of a different character should be permitted to be clone in behalf of single 
freight ami passenger steamboats, because from railroad competition their occupation 
in this quarter seems to be nearly gone, their business dwindled to comparative insig¬ 
nificance, aud tbeir numbers diminished to a small fraction of their former multitude. 
This decadency leuves their future no better promise than the way-businees between 
the towns and villages along the river shores, and the navigation of the streams flow¬ 
ing into the Ohio. 

NEW FLAN FOR THE RIVER IMPROVEMENT. 

Many plans for improving the Ohio navigation have been proposed, but none of suf¬ 
ficient consequence to justify serious notice except the one to consist of a series of locks 
and dams with adjustable or movable chutes, to which Colonel Merrill, the United 
States engineer iu charge, has called atteution and recommended as deserving an ex¬ 
perimental dam, with lock aud chute, to test its practical operation and ascertain 
whether it is worthy of adoption. The commissioners appointed on the improvement 
of the Ohio, by several States bordering the river, have also recommended it to the same 
extent, and Congress last winter appropriated $100,000 for commencing the stroctnre, 
to finish which is estimated to cost some $600,000 more. It is intended that it shall be 
bmlt sufficiently near Pittsburgh to raise .the water 6 feet in the harbor, and to hold it 
at that additional height at all times, but especially iu dry seasons wh«n the river is 
low. This plan would require, according to the calculation of Colonel Merrill, forty- 
six similar dams and adjuncts, between Pittsburgh and Cincinnati, together with fifty- 
two to Louisville, and sixty-eight to Cairo to complete the entire Ohio navigation. 

THE NEW PLAN CONSIDERED AND REJECTED. 

This scheme of so-called improvement, coming from such a respectable quarter and 
partially adopted by Congress, has naturally attracted much attention and employed 
the anxious thoughts of all interested iu the river-transportation business. The un¬ 
dersigned have canvassed it with studious care, and with an earnest desire to arrive 
at impartial and just conclusions. After thus examining and weighing the subject, 
they are constrained, with all due respect and deference to the opinion of Colonel 
Merrill and the corresponding one of the States’ coin mission, to express their unquali¬ 
fied dissent from the same, and their undoubting belief that this plan, if carried out, 
would utterly ruin aud annihilate the entire towing system now working so beaefi- 


APPENDIX T. 


649 


©entlyupon the Ohio. They are led to this adverse conclusion by various experiences 
and observations growing out of their business as transporters. Some of these they 
respectfully submit. 

MONONGAHELA NAVIGATION. 

1. There are but 4 locks and dams on the Monongahela which the Ohio transporters 
have occasion to use; it costs 1 cent a bushel to pass coal through these, including 
lockage, which constitutes one-third thereof, which sum, be it remembered, is for pass¬ 
ing 60 miles only from Brownsville down to this city, while it costs no more to trans¬ 
port coal from Pittsburgh to Louisville, a distance of 600 miles, by the present towing 
system, not withstanding the river between the two latter points is already obstructed 
by bridges, to a very serious extent, increasing the cost of transportation as well as 
the dangers of navigation. At the same rate it would cost 16$ cents to pass 46 dams 
to Cincinnati; and to get through these, and the 6 additional proposed dams between 
Cincinnati and Louisville, making 52 locks in all, the cost would be 12$ cents per 
bushel, or $3.37 per ton. It is scarcely necessary to add that the river commerce could 
not exist under such a heavy imposition. 

CHARGES TOO HIGH TO COMPETE WITH RAILROADS. 

2. The railroads on the banks of the Monongahela, as far as they extend, carry 
cheaper than the boats which ply the navigation, owing to the heavy charges of the 
latter. If these charges are necessary, they are a striking commentary against slack- 
water improvements; if they are not necessary, they should in strict justice and sound 
policy be reduced. But we assume them to be correct and as low as can be afforded, 
on account of the character and consequence of the gentlemen at the head of that im- 
rpovement. 

ITS LIABILITY TO ACCIDENTS. 

3. It is further worthy of note that scarcely a year passes without one or more of 
these darns getting ont of order so as to hinder the navigation longer or shorter peri¬ 
ods. Apply this fact to the entire line to Cairo, to contain sixty-eight locks and dams, 
with complicated chutes, and bow irresistible is the inference adverse to them. 

EFFECTS OF THE LOCK AT LOUISVILLE. 

4. The lock at Louisville affords another illustrative example. When the tows ar¬ 
rive there they have to await their turn, and it takes from one to two hours to make 
a single lockage of three boats, containing 2,660 tons of freight, or 60,606 bushels of 
coal. At a time of high water, usually very brief, when large shipments are made, 
there may be 50 tow-boats, with 500 barges and boats in tow at a time, crowding on 
with two or three hundred thousand tons of freigbt, compelling an average delay to 
the tows in consequence of this lock of from one to five days. During delays the heavy 
expenses of the entire fleet are going on, and it is tbns that the loss of time occasions 
a large part of the expense of transportation. With the same conditions as at Louis¬ 
ville now, at 52 different dams between Pittsburgh and that city, the commerce now 
carried on by tow-bo^t fleets would be ruinously impeded, if not entirely blockaded. 

PURCHASED BY GOVERNMENT AND TOLLS REDUCED. 

This lock, let it be remembered, lias been purchased by the Government and is 
worked by its agents. A toll of eight cents a ton on the tonnage of every passing 
craft, with an additional two cents upon steamers and model barges, is charged to keep 
the work in repair and pay the current expenses. Fivecentsa ton was' the first charge 
when the Government took possession, bnt being found inadequate to meet current 
expenses and repairs the present rates were established, which cost each tow-boat, with 
her tow, from $666 to $860 a single passage. Twenty-four men, besides four or five me¬ 
chanics, are required to manage the lock. Is it probably that the proposed new locks, 
chutes, and dams cau be operated with fewer men or at a less expense ? or that an equal 
charge will not be necessary at each dam ? for the whole force will have to be con¬ 
stantly on hand and under pay whether the chutes are up or not. But suppose the 
necessary charge to be but one-half, or five cents per ton on the tonnage of all pass¬ 
ing craft, the passage at this rate through sixty-eight locks would tax the towing 
system of navigation upon tb© Ohio out of existence. 

MULTIPLICATION OF TOLLS. 

I 

A charge of eight cents per ton on tb© tonnage of descending or returning tows, 
thougb collected but on© way, through 52 locks, would amount to $4.16 per ton to 
Louisville, or $3.68 per ton for 46 locks to Cincinnati, making 18 cents per hundred to 
Cincinnati, or about 26 cents to Louisville—this, too, on all ordinary merchandise and 
freights, for lockage alone amounts to nearly double the entire freight-charges made 
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at present, without counting the expense of frequent detentions and delays at tbe 
locks. 

at K)th these expenses together and they would constitute a burden t would 
sink the whole river-transportEtion business. 

REMARKS ON THE MOVABLE CHUTES. 

5. It is urged by some inexpert observe™ that in high water the chutes will be 
lowered and the tows will pass without hiuderance, thus insuring a cheap and unob¬ 
structed navigation. This might occur, more or less, in the downward passage. Bnt 
most of the difficulties and delays which embarrsiaii the passage at Louisville would 
have to be encountered by the returning fleets, with or without freight, owing to tbe 
short duration of the Ohio floods. But even if the wa'er remained high, the npward- 
bound tow-boats, with their numerous attachments, could not stem the rnshingcurreot 
through the chutes. This supposed high-water condition, however, would be of rue 
occurrence to the returning fleets; usually they would And the chutes raised andtbe 
locks their only method of passing the dams, and a most tardy oue it would be when 
from five hundred to one thousand boats and barges were ou tbeir return voyages, 
using the lock at every dam. 

UNDENIABLE FACTS AND INFERENCES. 

It is a fact, proven over and over again by experience, that tow-boats with thdr 
barges, coming up the river, find great difficulty in passing the existing bridges 
erected over the Ohio, by reason of the accelerated current occasioned by the abut¬ 
ments and piers occupying a portion of the water-room belonging to the normal carreoi 
How mach greater, therefore, must be the difficulty of the passage of the series of pro¬ 
posed adjustable ebutes or darns with the river clogged, as it must be, by their but¬ 
tresses, piers, locks, and wicker-works f 

LIABILITY OF LOCK® TO GKT OUT OF ORDER. 

And, then, there m not the remotest probability that all these locks would he in order 
at the same time. Indeed, the probabilities are that there would be no single moment 
when all of them would be ready for use, and when serious detentions would wt 
arrest every passing craft. To substantiate this, we quote from General Weitzel’s late 
annual report upon the Improvement of the navigation at the falls of the Ohio Hirer: 

“surplus fund. 

“ Under this head Captain Mackenzie says the following: 

“‘ Accidents to gates and machinery are liable to occur at any time, and to provide 
for such a contingency, as well as put the boats, &o , in order and make repain,i 
surplus fund of $50,000 is required.* 

“ I desire to add to this suggestion that it is one of the first importance. If *tMj 
time a gate would give way, or the steamer or either of the dredges should give way, the 
canal would either immediately or in a few days become practically useless, and the 
whole commerce of the western rivers wowld be paralyzed. It would be such a terri¬ 
bly serious affair that all chance of it occurring should be guarded against” 

Dangers of destructive accidents, which this experienced engineer regards as immi¬ 
nent and ever liable to happen to a single lock, are to be multiplied by sixty-eight, m 
case the proptsed river-improvement were carried through to Cairo, and would require 
a proportionate surplus fund of over $3,000,000 always on hand for probable emergen¬ 
cies. Let it be borne in mind, too, that this required surplus fund is called for out of 
the public Treasury and in addition to the tolls. 

DANGERS, ACCIDENTS, AND LOSSE8 OCCASIONED BY BRIDGES, AND CERTAIN TO ATTK5D 

CHAN0INR DAMS IN THE OHIO. 

6. The running of the existing bridges across the Ohio is very analogous to what the 
running of the contemplated chutes would be. All these structures have to be passed 
by daylight owing to tbe lack of passage-space under them, and notwithstanding the 
u t Hi ost v igi 1 a nee, a seaso 11 rare 1 y goes renin nd witbou t d isasters by wrecks against the |*:« 
of some of them. "The rail road-bridge at Cincinnati, though it has a channel-spin ^ 
400 feet, has occasioned some heavy losses, whilst all the others have been more or lew 
disastrous to the river-commerce. In the downward passage, (were the claims built-) 
when it is presumed the chutes would be depressed, tbe eleva ed objects to define their 




APPENDIX T. 


651 


locality would b-» less, conupicuous than those that indicate the situation of the bridge 
water-ways, and consequently the chutes would be more difficult to run than til© bridges, 
the width of t b* passage-way Hieing about the same, from iheincreased velocity of i he cur¬ 
rent by reason of the necessary contraction of the river by the construction of locks, 
piers, and abutments. From the most accurate observations that have been made, it 
is ascertained that the losses of loaded craft average two to each tow-boat every year, 
of an average value of at leant $2,000 each, aud these are mainly occasioned, directly or 
indirectly, by bridges, they being all serions obstructions, endangering the navigation 
and entailing these large losses upon the river business. The bridge at Steubenville is 
the worst and most damaging, its effects being felt in making np towB by the hurry it 
necessitates and the straggle required to pass it by daylight. Neither could adjustable 
cbutes be ruu save by clear daylight, even in high water. Were fifty-two of these 
e»ected between this city and Louisville, the descent of the tows would bo compulsory 
daylight voyages exclusively, and these liable to be interrupted by fogs and mists, or by 
anything else that dims and darkens the atmosphere. 


PR0P08ED EXPERIMENTAL DAM. 


7. The proposed experimental dam, before referred to, has been regarded favorably 
by many of our citizens, under the impression that the deepened water, by facilitating 
the removal of ponderous articles from place to place about the harbor, would do away «# 
with the more costly land-carriage on wagons, carts, and drays now in vogue. This, 
however, would be but a secondary result, should the test prove satisfactory. To as¬ 
certain whether the test will so prove, is the sole object of the Government. The sub¬ 
ject is an important one, and the large interest of the transporters, representing a cap¬ 
ital of more than $20,000,000 invested in the transportationdiusiness upon the Ohio, has 
naturally induced the closest scrutiny on their part into all its bearings. A dam to 
subserve such a purpose, with the attachments of lock and adjustable or movable 
chute, must, altogether, compose an extensive, complicated structure, difficult to han¬ 
dle, and ever liable to get out of repair. The raising and lowering of the chute, pass¬ 
ing boats through the lo6ks, and suddenly drawing off the pool by breakage or for re¬ 
pairs, would necessarily occasion frequent fluctuations of the water-level in the harbor, 
vary and change the shore-lines, so as to render moorings along the shore unsafe, if not 
utterly untenable. 

If the water were retained dnring a cold winter, earlier freezing aud later thawing 
In the motionless pool would, to more or less extent, hinder business and consume time 
at the close and opening of the season ; and, further, the formation of thick ice would 
compose an almost irresistible element of destruction when joined by the massive 

broken gorges from the Allegheny and precipitated against the dam with the irresisti¬ 
ble momentum of a spring freshet. Id such an event the sudden clearing out of the 
ice in the lmrbor would be likely to sweep away much of the water-craft, and do other 
serious damage. 

OTHER PROBABLE CONSEQUENCES OP SUCH A DAM. 


During low-water, at auy season, it would be exceedingly difficult to make an ad- 
justible chute sufficiently tight to keep the pool at its proper level. This would be an 
especial difficulty in dry summers and falls, and when the demand for water for lock¬ 
age is taken into account, it may be incontrovertibly pronounced utterly impractica¬ 
ble. But admit it to be otherwise, aud that the dam, lock, aud chute could be made 
perfectly tight, so as to hold the water in the harbor six feet higher than its natural 
level, would it not in very dry seasons, when the volume of water from above is insuf¬ 
ficient to prodrce a purifying flow, become a foul, stagnant pool, poisoned by the city 
drainage and the nauseous discharges from iunumerable oil-refineries, diffusing sickly 
and fatal influences, and generating pestilent insects and noisome odors? 


OTHER DANGERS TO BE APPREHENDED FROM IT, 


Again, snppose such a dam with its complex accessories were erected, and were, from 
any cause, to get out of order in any of its parts, when a considerable portion of the 
immense tonnage of Pittsburgh were quietly moored or riding at anchor in the harbor, 
some loaded for the downward voyage and some waiting for freight; and then, at such 
a moment, by an unavoidable necessity, a giving way in some part of the structure, a 
derangement in the operation of the chute or lock, the water raised by the dam were 
to be suddenly drawn off. As no time would be left to seek security or to change posi¬ 
tion, what, would inevitably happen ? Would not a large portion of this valuable craft— 
steamers, barges, and boats—be stranded high and dry, resting upon an uneven bottom, 
and rendered entirely worthless? This is no improbable supposition, for all siaek- 
woter darns are liable to frequent mishaps, and to conditions rendering the drainage 
of their pools necessary. How much more liable to such disastrous mischances must a 
dam be when a comparatively frail and intricate chute constitutes that part of it 
where the most resisting strength is required ? 

£. . iti...... I .. rOO 
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Ul'HEK OBJECTIONS TO IT. 


Among the other nnmerons objections to this projected dam is the obstacle it would 
constitute in the way of returning tows, which do not usually come buck until the 
river has subsided below the running level for heavily-laden boats. Then the chute 
would be raised ami the lock would be the only passage-way left. Talking the Louis¬ 
ville lock as an example of the time necessarily oonsumed in locking through the river 
craft, what would be the effect of such a situation upon the returning fleets, consisting 
of a thousand boats and bargee, (not an unlikely event, when it is remembered that the 
tonnage of Pittsburgh numbers more t han three thousand such.) The whole mooring 
shores to Beaver would scarcely give too much room for them to wait their turns. 
Theu, when would they ever get back, were all the sixty-eight dams erected T 

THE DAM REGARDED AS UNWORTHY OF A TEST. 

The truth is, that on a careful review of this scheme, we cannot bat reject it, nor do 
ire regard its inherent value as presenting a question of sufficient gravity to justify 
any experimental outlay at all. That It would, if adopted, destroy the tow-boat sod 
barge system of transportation, is quite certain, and as heavy investments have been 
made in that system, and as it has been proveu to be by far the best system for secur¬ 
ing to the country the greatest benefits that can be derived from the navigation of the 
Ohio, the committee are earnest in their recommendation that the proposed experi- 

dam be not erected. 



caution 

In this connection the committee cannot forbear characterising the entrance upon a 
new project of river-improvement, involving an outlay of many millions, on irrelevut 
experiences in France, as precipitate and imprudent. There can be no resemblance. 
There can be no donbt but extreme contrasts between the little placid rivers of France, 

where these movable dams, on a small scale, are in nse, and the Ohio, subject to over¬ 
whelming floods, discharging deluges from a surface larger than all France, drifting 
downward from its headwaters, amid unbroken forests, gigantic trees and woodland 
wrecks, all surging on its turbid current with fearful swiftness and portentous force. 
When th© massive fee of a cold winter breaks and unites with these they form a terrific 
combination of devastating elements not to be found in the temperate clime and on the 
denuded surface of France. 


SOME OF THE EVIL CONSEQUENCES IF THE SYSTEM WERE ADOPTED ON THE OHIO. 



immense crib, or coffer-dam, 500 feet long, must be erected across the natural channel 
of the river of sufficient dimensions to inclose all the space needed, and within which 
the movable dam and its foandatious are to be constructed. It is quite apparent that 
such solid and extensive works, thus placed, would absolutely blockade the river a 
great portion of the time, and inevitably occasion fatal accidents when its naviga¬ 
tion was practicable. It will be necessary, we learn from the engineer, for these block¬ 
ading cribs to remain in the way at least two years; the time estimated as needed for 
the work to be don© In them. Without arrogance or disrespect, it may be asked, what 
right has the Government, for any purpose whatsoever, to so obstruct and impair a great 
commercial highway, established by the Creator for the free use of all men f Numer¬ 
ous and heavy would be the losses from such works, and the claimants for damages 
could press their demands ou irrefragable grounds of right aud justice. 


WHY IT WILL NOT DO BETWEEN LOUISVILLE AND CAIRO. 

The eugiueer in charge admits there is a doubt of the practicability of this system 
in the Ohio between Louisville and Cairo. This is occasioned by the sedimentary sand* 
abounding there, which are liable to be moved aud redeposited during the river fresh¬ 
ets, forming new bars and shoals, and making frequent variations of the channel. By 
these natural changes in the river bottom, established chutes would be ever liable to 
be closed, or to be too much choked and clogged for use. Without the sixteen dams 
between Louisville and Cairo, how could the fifty-two between Louisville aud Pitts¬ 
burgh be made useful for the entire river-navigation? Provided this new plan of slack- 
water were all that is claimed for it, it would, iu this case, be fatally cut off and 
Bevered from the Mississippi by a fearful gap of near 400 miles, 

THE ONLY REALLY USEFUL IMPROVEMENTS. 

In conclusion, the committee are of the opinion, from the best lights that have been 
shed upon the subject, aud from all the experience that has been gained in the prsu> 








APPENDIX T. 


653 


ticnl operation of the tow-boat system sine© its beginning, that the best method of 
improving the Ohio River would be to keep it nearly in its unobstructed normal con¬ 
dition ; to remove wrecks, snags, and other obstructions; to place wing-dams where 
the waters spread too much. and. at the head of some of the islands, to turn the water 
and increase its depth on the channel side; to require channel-spans of five hundred 
feet length in all the bridges crossing the river, am! to insist upon the immediate alter¬ 
ation to this length of the water-way under the bridge at Steubenville, pronounced by 
tbe United States engineer** the worst one and the most serious obstruct on to naviga¬ 
tion now existing on the river; to recommend caption in the removal of bars at rip¬ 
ples, so as not to injure the navigation by draining down the pools above; to take 
effectual measures at once to cause tbe iuiniediat-e raising of the Mom*ngahela wire- 
bridge, and putting into ir, a channel-span of five hundred feet in length and eighty feet 
iu height above low water, so that that sti ucture, which so outrages the rights of 
transporters, who have submitted too long to its damaging effects, may no longer 
remain a nuisance aud iucessant injury to the harbor business and the river commerce 

COMPARATIVE COST OF THE TWO PLANS. 




All these saintary things may be effected at a very small cost compared with 
projected sixty-eight dams with locks and adjustable ohnteB, the lowest 
of the cost of which is from $40,000,000 to $60,000,000. In this manner, besides doing 
the best that can be doue to facilitate the movements of the great, floating tows, the 
navigation would also be improved for single boats, tbongh it would not be altogether 
perennial. Tbe two interests, however, would be subserved as far as the incompati¬ 
bility of their requirements would permit, the most important needing the least 
expenditure. It would thus appear that, for the least expensive aid, the best would be 
don© that can be to help onward the progress of the latest advancement in the way of 
cheapening the carriage of ponderous commodities to the places where they are most 
wanted to promote the prosperity and comfort of tbe p* ople inhabiting broad sections 
great republic. 

THREE MERITORIOUS OBJECTS FOR APPROPRIATIONS. 




Before closing, tbe committee beg leave to suggest that less than one-half of the sum 
necessary to construct tbe proposed experimental darn, with its appurtenances, would 
b© adequate to cans© tbe removal of the two most Berious obstructions to the river 
commerce now existing, and to supply the means of performing a signal act of justice 
to individuals, by returning' money advanced by them for the important purpose 
warding off a fatal obstacle In the way of the Ohio trade, when about being placed i 
the liver at Parkersburg. 

THE STEUBENVILLE BRIDGE. 

The first of the two obstructions referred to is the bridge at Steubenville, a most for¬ 
midable and unintermitting evil, besetting the business of the transporters with its mis- 
< bievoua effects, at its very beginning, iu the organization of its fleets, iu their descent 
to it, in their passage through its cramped ana inadequate water-way, and in their 
l»eitig thrown out of time by it for the whole voyage, above it and below it, subjecting 
them to vexations, dangers, delays, and losses. These objections, all serious and of 
unjost continuance, cry aloud lor speedy removal. Tbe widening of the water-way 
under this bridge to BOO feet, so as to meet the requirements of th« navigation, would 
save an annual cost in embarrassments, delays, and wrecks occasioned by it, of 
less than $200,000 a year, which would enure to the benefit of both consumers and 
daoers. 

THE HARBOR WIRE-BRIDGE 

Crossing from Pittsburgh to Birmingham, is the second obstruction calling for im¬ 
mediate displacement and correction. Tho leading objections to this structure have 
been before referred to; they are of great magnitude, and cannot be permitted longer to 
exist without the grossest disregard of violated rights and ever-recurring injuries, pub¬ 
lic and private. It stands iu the midst of the harbor, where its narrow spans and low 
superstructure make it a perpetual obstruction to the free passing of water-craft, and 
in times of high floods so effectually cats off water-communications above and below r 
that not even the smallest boats can pass. Not a word can be said against the great 
necessity of relief growing out of this intolerable nuisance. These are Both well-known 
evils, inflicting serious injuries, periodically, upon the large ascending and descending 
commerce of the Ohio; they are inexcusable nuisances, working hurt, inconvenience, 
and damage, whose peremptory abatement is on© of the first duties of our constituted 
authorities. 

THE PARKERSBURG BRIDGE CASE. 

The case before alluded to, of money paid for the public good by individuals, in the 
last of the fitting subjects above named for Government appropriations. It occurred 
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in this wise: In 1869 an advance was made to the Bdtumre and Ohio Railroad Com¬ 
pany, by the transporters of Pittsburgh, to secure a change in the Parkerebnrg bridge, 
then in process of erection on a plan that would have utterly arrested the tow-boat 
navigation of the Ohio, and involved the Government in a large expenditure for iu 
correction, as its defective plan was authorized by a bad law. This money, $31,536.67, 
when Congress was not sitting, and when no other remedy existed, was advanced in 
good faith, under the best legal advice, by the transporters; and as it prevented the 
stopping of an immense trade, and saved the Government from the charge of altering 
the bridge, the cash advance constitutes au indisputable claim for reimbursement, 
which it is nnjust and inexcusably negligent to withhold. 

These three meritorious objects can b i accomplished by appropriations amounting, 
altogether, to net more than one-half the sum that it w mid probably cost to build,at 
the outlet of our harbor, the proposed experimental dam with its attachments. Tha 
committee therefore suggests that the propriety of making these appropriations a a 
questiou eminently deserving serious attention 

The committee would lastly recoinm^ud to 
the foliowi »g resolution passed by the National Board of 8tea 
late meeting in New York. It presents a subject of importance, requiring the action 
of our transporters: 

THE INDIANA CHUTE. 

Mr. Pink Varble, of Louisville, offered a resolution, which was read, as follows: 

“Rctolved, That the executive committee be instructed by this board 
ence in Congress t* secure au appropriation of $30,000 for the purpose < 
channel at the head of the falls of the Ohio River, better known as the! 



AU of which is respeotfully submitted. 


Simpson Horner, 
Addison Lyslk, 

J. A. Bijlckmoke, 

J. M. SCHOONMAKER, 

J. N. O'Neil, 

George T. Miller, 
Henry B. Hays, 

Committee, 





OF ENGINEERS* 


the Chief of Engineers, 


U.T ItUfi ^UUSIT nr DNtrlNEKUS, 

Washington, D . <7 M March 31,1877. 

SIR: I have just examined the report of the board upon the questions 
involved in the project of improvement of the Ohio ltiver by movable 
dams. 



should 
twice 



more coin 
by tbe 


They state that although the value of coal annually transported oo 
the river from Pittsburgh is but $6,000,000, and the value of the whole 
trade of the river may be what you have stated, yet that the question 
of the improvement of the n a vigatiou of tine ri ver shou 1 d not by any 
means depend solely on such figures. They present their view by 
stating substantially that the coal companies employ 107 steamers for 
their tows and probably 3,000 barges—-that is, from 20 to 30 barges for 
©ac* steamer.-while the number of steamboats carrying freight and pas¬ 

sengers, and steam tow-boats engaged in other transportation than 
coal on the river between Pittsburgh and Louisville, is but about tk 
one-tenth part;; of this* That is, I understand them to say that for every 
on© steamboat or tow carrying other freight than coal that goes down 
or up the river between the poiuts to be improved, there are 10 owl 
tows passing* 
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Now, the reply to this involves in part a statement of the number and 
tonnage of steamboats and tows of other freight than coal passing over 
the part of the river to be improved. 

It may be that I have not exactly stated the position of these gentle* 
men, bat that is the impression it has lett on me, and, at any rate, you 
will perceive, by what 1 have stated, the nature of the question involved, 
and I desire a fall presentation of it by you. 

Very respectfully, your obedient servant, 

A. A. Humphreys, 

Brig. Qen. and Chief of Engineers , 

Maj. Wm. E. Merrill, 

Corps of Engineers , £7. S, A . 


Note. 
G. Wri 



the forego! 
Engineers. 



furnished Cot. Z. B. Tower and Lieut, 
remarks as they desired to make. 



LETTER OF LIEUTENANT-COLONEL H 

NEERSi 


WRIGHT. CORPS 


m 


Army Building, 

New York , April 6, 1877. 

General: I have the honor to acknowledge the receipt of the copy 
of your letter of the 31st ultimo to Maj. W. E. Merrill in regard to a 
certain point which you present, connected with the proposed applica- 
tion of the movable dam in the improvement of the Ohio River, and 
upon which you ask for further information. This letter is referred to 
me as a member of the Board which lately reported upon the subject, for 
remarks as I may desire to make. 

This point has reference to the relative number of steamboats, barges, 
and boats used in the transportation of coal, and the number used for 
all other purposes on the river, upon which relative number the oppo¬ 
nents of the improvement seem to base their claim for determining the 
character of the improvement to be adopted. 

I presume that Major Merrill will be able to give a close approxima- 


nver 




of the two as regards the question of river improvement. 

The coal-fleets make comparatively few trips during the year—the 
downward ones being always on high stages of the river—and only 
the u barges ” are brought back; while the “ boats” are sold with their 
cargoes, to be broken up for the lumber they contain. The other boats, 
on the contrary, are kept running, so long as the depth of water in the 
river is sufficient, as rc^gular-line boats, carrying both freight and pas¬ 
sengers, or as boats for towing: one or more “ barges,” in which the great 
bulk of the freight is transported. These “ barges ” are always brought 
back (loaded if freights are to be had) for further service. The tech¬ 
nical “ boat,” which is simply a rectangular box, is used in coal-trans¬ 
portation. only. It thus appears that one of these barges may carry, in 
the course of the year, an amount of freight many times exceeding: in 
tonnage that which is carried by a coal-barge of equal size. A coal 
u boat” carries but a single cargo. 
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I would further remark that the only point definitely determined upon 
relative to the “radical 19 improvement of the Ohio River is tie con¬ 
struction of the movable dain, some five miles below Pittsburgh, for 
which an appropriation has been made; aud until it has been constructed 
and fully tested, it seems tome premature to discuss the question of 
the general improvement of the river by this means. Should it succeed, 
as the Board believed it would, the same principle can be applied to 
other parts of the river, if Congress shall decide to continue the im¬ 
provement. 

trial of this dam will decide, in the only satisfactory way, the 
many objections that have been urged against its applicability to rivers 
like the Ohio; aud if no other should be constructed, it will bensefnlin 
affording a commodious harbor at Pittsburgh during the lowstagesof 
the river, while presenting no serious obstacle to the navigatiouof the 

li stages when the wickets will be down. 

Very respectfully, your obedient servant, 

H. G. Wright, 

Lt Col. of Engineers , Bvt. May OenL 





LETTER OF COLONEL Z, 


TOWER, CORPS OF ENGINEERS. 



New York, April 7, 1877. 

General : I have the honor to submit the following remarks in wl* 
to the special point raised by agents of coal companies at Pitts¬ 
burgh bearing reference to the report of the Engineer Board assembled 
at Cincinnati, February 20, upon the Ohio River improvement The 
point is set forth in your letter of March 31, addressed, to Maj. William 
E. Merrill, a copy of which has been sent to me for such statement in 
connection therewith as I may desire to make. 

The coal transportation companies, in their memorial drawn up to op¬ 
pose the improvement of the Ohio River by a system of movable dams, 

ely in their own interests, as they viewed them. The Cincin¬ 



nati Board, of which 
stated approximately 
above Louisville 







member, iu replying to that memorial, 

commerce on the Ohio River 
show what, vast interests are 
connected with navigation on that river outside of Pittsburgh. Without 

to measure the relative influence of these two classes of trans¬ 
portation, the Board desired to say emphatically that the coal-trans¬ 
porting companies are not eutitled to determiue how the Ohio Biver 
should be improved. 

It may not be fair to measure different transportation interests on the 
river by the cash-value of the material moved, neither would the num¬ 
ber of barges used in any iuterest be the just measure of its importance. 
At any rate, the first essential in this matter is to get at the facts. If 
we are to use statistics as au argumeut, they must be clearly set forth. 

One might infer from the statements of the coal agents that the com- 
panics employed ten times as many steamers and ten times as many 
barges as are employed in all other commerce on the river above Loois- 
ville. If this be true, there are no more than eleven steamers engaged 
upon the river besid<3 the cocfl-boats. The question arises, how many of 
these 107 steamers are employed exclusively on the Ohio between Pitts¬ 
burgh and Louisville! Bow many pass above the former city or Wo* 
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the latter! It would be well, therefore, to obtain, if possible, the num¬ 
ber of passages made between Pittsburgh and Louisville, or, what is 
better, the number of miles run between these cities by all the Pittsburgh 
absteauiers aud by all loaded barges; also, to ascertain the tounage 
anil value of these steamboats and barges. The same data in reference 
to steamers -and barges doing all other commerce of the river between 
the same cities should be ascertained as well as it can be. It is my un¬ 
derstanding that the coal steamers and barges are employed bat a lim¬ 
ited portion of the year, and that, were the river navigable at all times, 
a much smaller number would do the work now done by the larger. 
There are quite a large number of coal-boats that make but one trip 
down the r iver, never to return. I presume Major Merrill can determine 
or procure the above data approximately, and show the true ratio of 
the coal-navigation interests to that of all other commerce measured bv 





rally inferred from their way of setting it forth. 

But in this connection it is not to be forgotten that the river is for the 
benefit of all those who dwell upon its banks, and not for those alone of 
any special locality; and further, that the interests of the consumer and 
producer are quite as important as those of the carrier. 

A combination to use a highway in a certain manner for the trans- 
portation of one kind of produce, may result in a money value to those 
making the combination by destroying competition in reference to that 
material, while the consumer and producer might suffer from such com¬ 
bination* At any rate all other interests would probably suffer if the 
highway were to be kept in such condition that it could only be used at 
Intervals. 


Though I do not intend to express any opinion as to the propriety of 
the improvement of the Ohio Elver by locks and movable dams, I am 

inclined to believe that were it accomplished and in every way an erai. 

nent practical success in the working, that all interests would be bene¬ 
fited thereby, not excepting the coal interests. 

Very respectfully, your obedient servant, 

Z. B. Tower, 

Colonel of Engineers , Bvt Moj. General 
Brig. Gen. A. A. Humphreys, 



LETTERS OF MAJOR WILLIAM 


MERRILL 


OF ENGINEERS 



United States Engineer Office, 

Cincinnati , Ohio, April 12, 1877. 

General: In reply to your letter of the 31st ultimo, calling for a 

statement of the relative importance of the coal.towing interest on the 

Ohio Biver as compared with the general river commerce, I have the 
honor to submit the following: 

The only official document within my knowledge that throws any light 
on this matter is the annual report of the board of supervising inspect¬ 
ors of steam-vessels. The latest edition is that of 1876, and it is from 
this edition that I quote. The report is printed at the Government 
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Printing Office,andacopy can doubtless be obtained for the use of youi 
office by application to the Secretary of the Treasury. 

The .Revised Statutes of the United States (sections 4417 and 4418) 
require annual inspections of the hulls and boilers of all steamboats. 
These inspections are made wherever a boat may happen to be at the 
end of the year, although, as a general rule, they are made at her home 
port. Steamboat-inspectors are officers of the Treasury Department, 
and they report annually to their‘supervising inspectors, giving the 
name, tonnage, and the date and place of construction of each boat in¬ 
spected, By compiling these lists it is therefore practicable to get the 
name and tonnage of every American steamboat. 

On the Mississippi and its tributaries there are the following inspec¬ 
tion-districts : 

On 





Nashvi 



On the Cumberland 
On the Mississippi. 


Galena, Memphis, Saint Louis, New Orleans. 

In the inspection lists steamboats are divided into four classes, vii: 

passenger, ferry, towing, and freight steamboats. Under the head of 
towing-steamboats are included those that tow coal, iron, salt, and rafts, 
and also all harbor jobbing boats, and boats that dredge up gravel for 
market. 

The following table gives a summary of the steamboats that were 
istered at Ohio River ports during the year 1875: 
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Iu the above table the tow-boats have been divided into two classes. 

t 

according as they are over or under 100 tons burden, the object being 
to show approximately the number of Monongahelaor “ pool” tow-boats, 
which, though Registered at Pittsburgh, are not Ohio River tow-boats. 
The table shows , them to be about 18 in number. The 94 large 
tow-boats registered at Pittsburgh are not all coal-towing boats, al¬ 
though 1 have no data at hand to enable me to distinguish those which 
are regularly engaged in towing coal from those which are not. On the 
other hand, many boats regularly engaged in the coal-trade were absent 
from Pittsburgh when the annual inspection was made, and, therefore, 
were registered at other ports. No one not thoroughly familiar with 
the details of the coal-towing trade would be able to select the Ohio 
River coi l-towing boats that belong to Pittsburgh from among^the threat 
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d amber of tow-boats registered at the various western ports of inspection. 
1 believe, however, that the figures presented by the friends of the coal- 
trade (107 coal-tow-boats belonging to Pittsburgh alone) are correct; 
but I think that in this 107, the 18 (more or less) u pool v tow boats that 
properly belong to the Monongakela, and which would never, except in 
case of some great emergency, pass the Ohio River locks, have been in¬ 
cluded. 

The number of passenger-boats shown in the table I consider a fair 
statement of the Ohio River commerce, except as to the port of Pitts¬ 
burgh. Five of those registered at this port are regular Monongahela 
packets, and of 9 others just built the majority were probably designed 
to ply on distant rivers. * On the other hand, there are a number of boats 






therefore, assume 


will about balance, and we may, 
passenger-trade is fairly presented. 

Including the Kanawha coal-tow-boats and those that tow coal 
points on the Ohio below Pittsburgh, I fchiuk that it would 
put the number of Ohio River coal-tow-boats at 150. This being granted 
we find that the sum of the passenger-packets (177) and of the freight- 
steamboats (15) exceeds the sum of the coal-tow-boats by 42. 

It is, therefore, evident that the statement made by the ageuts of the 
coal companies that u the number of steamboats carrying freight and 
passengers and steam tow-boats engaged to other transportation than 
coal between Pittsburgh and Louisville is but about one-tenth part of 
this,” (the coal-trade,) is not substantiated by the actual facts in the 
case. 

As the name, place, date of construction, and tonnage of every steam¬ 
boat on the western waters is given in the report of the Board of Super¬ 
vising. Inspectors, which is a regular official publication of the United 

States, I do not see how the conclusions drawn from it can be success¬ 
fully assailed. 

Respectfully, your obedient servant, 






Humphrey 
Chief of Engineer8, 





Wm. E. Merrill, 
Major of Engineers, 


United States Engineer Officb, 

Cincinnati , Oftto, April 14,1877. 

General : I have the honor to inclose herewith a slip cut from the 
Pittsburgh Commercial Gazette of the 13th instant, which is submitted 
in further reply to your letter of the 31st ultimo, calling for information 
relative to the commerce of the Ohio River. 

Respectfully, your obedient servant, 

Wm. B. Merrill, 

Major of Engineers. 



Brig. Gen, A. A. Humphreys, 

Chief of Engineers , U. 8. A 
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ENCLOSURE. 

We have heard a good deal said of late years about steam boa ti ng—that it was, to 
use a common pbrsse, about played out, particularly on this end of the Ohio River. It 
is freely admitted that money is not being made as rapidly and as easily as it was dur¬ 
ing the war, but we are satisfied that nearly all the boats making Pittsburgh their 
base of operations have been making a little dnriug the past year or two, not with¬ 
standing the general depression of business. It is also worthy of notice that we have 
more regular packets now than for several years past, and they are all doing a very 
fair business. The J. M. Kerr is making three trips per week to Wheeling, the Emma 
Graham regular weekly trips to Cincinnati, the Exchange ten-day trips to same point. 
Granite State to Portsmouth, Currie Brooks to Zanesville, and Salt Valley to fronton, 
are making regular weekly trips, and the Express this week entered the Pittsburgh 
*nd Parkersburg trade, making two trips per week. Then, we have the John L. 
Rhoads, Gray’s line of three powerful tow-boats and barges, and the Whale and barges 
in the trade between here and Saint Louis. There are those who believe that fonr 
passenger and freight steamers, similar to the Rhoads, would fiud plenty of business 
in the Pittsburgh and Saint Louis trade, one to leave here every week. Moreovei, 
it is contended that a line of boats of the right kind could be maintained between here 
and Cincinnati. As noted in these columns the other day, -the owners of the Emms 
Graham have contracted for a new boat to be completed about the 1st of July. It is 
al so w ort h y of n ot i ce, as a n en coura gi n g sign of t b e ti in es, th at more new boats aie u nder 
contract now, both here and elsewhere, if "we mistake not, than for several years past 


United States Engineer Office, 

Cincinnati , Ohio , July 3, 1877. 

General: I have the honor to submit the following additional in¬ 
formation concerning the commerce of the Ohio River, which has been 
obtained in response to your letter of April 14. 

It is very difficult to obtain any exact statistics of Ohio River com¬ 
merce, as it is entirely inland, and therefore not subject to record it 
custom-houses. The only records that are kept are the voluntary ones 
of local chambers of commerce, which are compiled solely in order that 
merchants and shippers may keep posted as to the course of trade. 

On the Ohio River, there is one chamber of commerce at Cincinnati, 
one at Louisville, and, I think, one at Evansville. There is an organi¬ 
zation at Pittsburgh, known as the Chamber of Commerce, having for its 
object the promotion of the general interests of the Pittsburgh merchants. 
!No statistics of river-commerce are. however, nreserved bv it. 


!No statistics 
As I nnde 
ment of fact 











may have a bearing on 





posed movable dam near Pittsburgh 
of the Ohio River extending from Pi 








of the Ohio River extending from Pittsburgh to Cincinnati, and includ¬ 
ing the latter city. 

At Cincinnati 1 obtained the following statistics from the Report of 
the Chamber of Commerce for the year ending August 31,1876: 


ARRIVALS DURING THE YEAR (NOT 

Regular packets............ 

Transient steamboats ........... 

Tow-boats with tows (other than coal)..... 


INCLUDING COAL-TOWS.) 


• mm 


m mm • •••••• • 


• * • 


mm m m m m m 


m, m m m 


• • ••• • m m m m • mm • 


2.W 

38 

21 


Total 


• m m m m m m 


DEPARTURES DURING THE YEAR (NOT INCLUDING COAL-TOWS.) 

'Regular packets....,............................ 2,747 

Other uteantboats ........................................................... 37 

Tow-boats with tows (other than coal)..................... 34 

Total............ 
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Every steamboat (including coal tow-boats) and every “model” barge 
(these barges do not carry coal) that arrived at Cincinnati during the 
year is recorded by name and tonnage. The list shows: 

Passenger and freight steamboats...... 128 

Tow-boat», (the majority coal tow-boats)...._................._......... 110 

Ferry-boats .................................................................. 4 

Government boats....................... 2 

Dredge-boat (private)....... 1 


Model barges 


m m m • • m m m m m m mm 


•••••• 


m m m mm 


m m m 


245 

71 


Total 


• # 


mm mm m m m m «*••■» mm mm m m m m m m m m m m m 


m m m mm • • • a* m m m mi •• 


• mm m m m m m • • 


316 


The ports of 
are only particu 
Louis. The 
from Pittsburgh 




of the 


above 



cases 
that duriu 




year, 










respondenee, but, after much loss of time and no substantial result, I 
finally sent my chief clerk, Mr. H. L. Smith, to Wheeling and Pittsburgh 
to consult with the river editors of the newspapers, the wharf-masters, 
and others likely to be posted on river commerce, and see if anything 
reliable could be procured. 

The following table was compiled from information furnished by the 

wharf-masters of Pittsburgh and of Wheeling, and by Mr. Wm, Evans, 
river editor of the Pittsburgh Dispatch. The information about coal- 
tows was wholly furnished by the latter. 

The table only gives the departures from Pittsburgh, but it will be 
reasonably accurate to assume that the arrivals are equal to the de- 
partures. All of these boats and barges pass the site of the proposed 
movable dam at Davis Island. The information obtained at Wheeling 
was only used as a check on the accuracy of that obtained at Pittsburgh. 
There was no important discrepancy between them. 


DEPARTURES FROM PITTSBURGH 


1876. 


• * m m 


Freight and passenger steamboats: 

To Wheeling .... 

To Marietta. 

To Iron ton.. 

To Portsmouth 
To Cincinnati. 

To Louisville, and below 


• <t» *» m 


m m m m 


» m m m 


m » m m m «m» 


* « » » 


■ m m 


m i» i* m sts 


• * * 


*> * • Hi m m m m m • • m m m • * w m • 


<m * sob » m • ttoi 


• <9 m m •» m 


m m m 


s@ m • » • 


m • • m mm m 


• • • 


• • • m 


• • m m m 


m m m m m 


• • m m m 


• • • 


mm m m m 


• • • •••••• • • • • % m m m 


• • m m m • m m m m m 


60 

26 

40 

38 

62 

42 


Coal-tows 


m m m m m <m 


• •■*•••• m m m m m 


To Wheeling 
To Parkersburg. 

To Iron ton_ 

To Cincinnati... 

To Louisville, and below 


Miscellaneous tows: 

To Huntington, (oil). 

To Mississippi River, (freight) 


• • • 


* m • • • • • • 


• • • m m m m m m » m m m m S #••••• m m m m m <0 


m m m m • •«#••• mm 


m m m m 


m m m m 


m m m • • «nt m 


• «» m m • # m m m m m m 


• • • m m m m » m m • m • m m m, m mm % m m m m m m m m m mm m m m m m m m m m m 


m m m m m m m mm 


m m m m • » Hit • • m • • « ••• 


20 

151 

176 


357 


• • 


g m 


m m m m mm 


m m m 


m m m 


m m m 


24 

35 


59 


Total departures 


• m m • 


684 


Very respectfully, your obedient servant, 

Wm. E. Merrill, 
Major of Engineers . 

Brig. Gen. A. A. Humphreys, 

Chief of Engineers U* 8. A . 
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T 3 « 

IMPROVEMENT OF THE MONONGAHELJI, RIVER. 

In my last annaal report I stated that an additional appropriation 
would be necessary to complete the lock and dam at Hoards Rocks. 
This appropriation was not made, and therefore I have to report all 
construction as stopped, and the work under charge of a watchman un¬ 
til such time as a new appropriation will permit its completion. 

The present condition of affairs is as follows : 

LOCK. 




lock is 
necessarily 
serve as 
tions of these 
The timber for 
iron 















miter walls, which were 
until the dam was built, in order that the lock might 
weir during construction of the dam, but the founda- 
been built up to the level of the lower miter-sill, 
lock-gates is all ou hand and partly dressed. The 
valves, gates, opening apparatus, &c., is also on hand, 
put in place. 

DAM. 

The dam is of massive masonry, and its condition is as follows: 

A length of 106 linear feet has been completed. 

A length of 5 linear feet has been bailt to the level of 29.50,, lacking only 2 feet of be¬ 
ing full height. 

A length of 82 linear feet haa been built to the level of 21.50, lacking 10 feet of bekg 

Jim.) 11 





feet ban bmn bailt to 



17.25. lack! 




A length of 52 
fall height. 

A length of SO feet has the foundation-coarse only; and 
A length of 75 feet is without masonry. 

The total length of the dam is 400 feet. The abutment is 60 feet long 
and 16 feet wide, and is built up to a height of 2 feet above the crown 
of the dam. 

During the past fiscal year the following work has been done: 


m • » • » m » git • w <o® • m 


• <* « « 


m m • • • m m m m • m « • «« 


noon gii, m m » m • 


Masonry laid.. 

Rock excavation 
Earth excavation 
Stone boated to dam 
Crib-work bailt above lock, 115 linear feet 


« • m m m • • m m 


• m m m «® m m m m m » » 


• m * » m » a • m m m » » • • a »■ m m • m m ft m m m m 


Cubic ami 

3.3U 


• m m 


m «■ m • «► « • 


m • « • m m m • m ■» m <m m • 


• « m 


• m » • m 






w * • m » 


m m m 


m m 


m m m m • m m m m 












at quarry and on 
October 18 ; crib was 


The total amount 
work, is 3,266 

The boating of stone ceased September 10 
ceased October 15; masonry-work 
finished November 30. 

The stone for the completion of the work, except a few special stones 
and some backing-stones, is quarried and on hand at the site of the 
dam. 

The best; proof of the solidity of the work is that it stood without the 
slightest damage the great ice-freshet of last January, which swept 
away nearly everything afloat in the Monongabela. A careful examine 
tion during the low water of the March following, failed to show a single 
stone moved, or even chipped. 

In my last annual report I gave the reasons why this work had cost 
more than the original estimate, which was in the main due to the in¬ 
crease in excavation for lock caused by the foundations, when uncovered, 
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proving defective, necessitating a removal from the site first chosen; bj 
:be extra cost for engineering and contingencies, due to the dilatoriness 
of the contractors, and by the necessity of building guard-walls above 
and below the lock, that were not anticipated in the original estimate. 

A carefnl re-estimate compels me to place the sum needed for comple¬ 
tion at $25,000 instead of $20,000, as reported last year. I would 
strongly urge the appropriation of at least this sum, as our work in its 
present condition, so far from being a benefit to the navigation of the 
Monongahela, is a serious hinderanee. 

It is also important to begin as soon as possible the lock at Laurel 
Run, 2 miles below the mouth of the Cheat River. When this lock and 
dam is finished, (which is No. 8 of the series beginning at Pittsburgh,) 
the Monongahela Navigation Company will putin No. 7, and then there 
will be a complete slack-water navigation from Pittsburgh to Morgan- 



cost about $115,000, the increase over the Hoard’s Rock lock 





ESTIMATE. 


For completion of lock and dam at Hoard’s Rocks 
For lock at Laurel Run • <» *» mm « » • » m « m <m • m * m « on » «a * » » • « 


« • • » m m » « • • * « 

• «■ m m as m m « » «* ® *> 


• • «> m m • 

• • • » * » 


(25,000 

60,000 


Total 


« • m m «»■ m 


• «* «»' 


85,000 


a 

Money 


July 


, 1876, amount available.................. 

, 1877, amount expended during fiscal year. 


• <m m « • » 


,37,814 
37.295 


July 1,1877, amount available 


mi » am *< 


» m m • • m m * « • • m «> • » » ■» 


• m m 


Amount (estimated) required for completion of existing project.. 
Araonnt that can be profitably expended in fiscal year ending 
1879 » oooi • a • • m m m • « • • • » B * m m m • • m m m ® • * • * » • « * » *.. • » » * • « • » • • » * • • • '« 


i* <m <«# 



» « » » 


519 54 


214,000 00 
85.000 00 



IMPROVEMENT OF THE LITTLE KANAWHA RIVER 


The act 



I ni g* iteliii 




For the removal of Beaver and Nailor Bend Rocks, and for cleaning out snags 
and fallen trees in the Little Kanawha, West Virginia, seven thousand three hundred 

dollars. 

This appropriation was made available on the 1st of May, 1877. 

With the approval of the Chief of Engineers it was decided to con¬ 
tract for the removal of the two rocks, but to do the rest of the work 
by hired labor under the supervision of an engineer iu the service of the 

Government. 

Bids for removing the rocks are to be opened on the 31st of the 
present month, (July.) If the contractors comply with, the specifications, 
both rocks will be removed by the 15th of September. 

Mr. James E Bell, assistant engineer, was put in charge of the work 
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of removing obstructions, with orders to begin at Bull town and work 
down stream. He left Cincinnati for the Little Kanawha on the 11th 
©f June. 

Up to the close of the fiscal year improvements had been made at 
Buffalo Shoals and at William Stork’s Island. Trees, rocks, and snags 
had also been removed from the banks and bed of the river at various 
places. 

Tine following is a summary of the work done to June 3#: 


Cubic yards of rock removed........... 

Cubic yards of gravel aud sand removed 

Number of trees removed.... 

Number of enggs removed. 

Cords of drift removed .... 

Acres of land crabbed................. 


* «!i • * in * 


• si hi mt 


mm m m m m m » • m m 


m mmmmmmmmm 


m m m • • • • 


«* • • •••••• m m m m m m m m m 


m m m m m m m m m m m m m m m m * m m 


m m m a* m • m m m m mm mm ••• 


220 


m m m m • ®, 


m m m • 


m m m m m • m 


mm m m> m • 


m m m m m m m 


• • • 


m m m 


m •••Iii» 4 ili* m m m m m m m m 


In obedience to instructions from the Chief of Engineers, conveyed by 
indorsement, dated July 2, on letter of Hon. Benjamin Wilson to Secre¬ 
tary of.War, requesting that I include in my annual report such statis¬ 

tics as may be obtainable of the commerce of the Little Kanawha, I an¬ 
nex the following letter from Mr. L. B. Dellicker, superintendent of the 
Little Kanawha Navigation Company, which company has established 
slack-water from Parkersburg to Spring Creek, a distance of 43 miles, 
by means of four locks and dams. 


Office Little Kanawha Navigation Company, 

Parkersburg, W . Va., July 6, 1877. 

Dear Sir: Yours of lb© 5th is received. The year ending March 1, 1877, wasth# 
first of the successful operation of our works. During that year w© pawed rafts of 
logs, containing 696,000 cubic feet, worth at this point about 10 cents per foot, eqnsl 
to .................................................................... #69,600 00 

1,162,900 feet of sawed lumber, lit #20 per M............................ 23,258 00 

3,406,200 staves for oil-barrels, at #16 per M............................ , 54,499 21 

oi,749 iailioad-ties,at 60 ceuIts each .................................. 34,649 40 

343.000 hoop-poles, at $8 per M. non noil iiw fli> » nil* rnw «» • • w 0018 «» » 'At *1 oooi osoi toot io» * mom soon • mom • toot «« «* m> m » mu nnom >ooit> *» iooo> m> ■» m 2,744 00 

45,050 cubic feet of ship-timber, at 20 cents per foot...... 9,010 00 



timber products.... 


» «i *000 .ODD. m *008 'Oil' »' SO* M\ *0i ii«' rn "OOP SIS' « 5110(1 10001 5000' » 


193,760# 


Id additiou to the above, 12,268 barrels of oil were shipped oat, worth at this point 
about #3 per barrel, $36,804. The rafts, oil-barrels, staves, and oil were principally 
manufactured at this place. The sawed lumber was shipped to New York, Pittsburgh, 
Cincinnati, and other points west; the railroad-ties to the Pennsylvania, Cleveland 
and Pittsburgh, Cincinnati Southern, and other railroads of the West. I have myself 
seen them in the track of the Camden and Amboy Railroad in New Jersey. The ship- 
timber was shipped from this place via Baltimore to England. 

For the first three mouths of this year the shipments of the various kinds of lumber 
are fully double that of the same time reported above. There are not less than 400 log- 
rafts now in the river and its tributaries awaiting a rise to get to the slack-water. 
Contracts for over 100,000 feet of ship-timber were made this spring for shipment w 
England, but owing to the low water the contractors were unable to get the timber to 
slack-water until too late for shipment this spring. 


Col. Wm. E. Merrill, 


B. Dellicker, 
Supt. L. K. N, Co. 


It will be seen from the above filial some of the timber grown on the 
Little Kanawha is exported to Europe, which is also the case with a por¬ 
tion of the petroleum produced. 

The further work required on the Little Kanawha is to assist as far 
as possible the existing rafting and boating iuterests by continuing the 
present work of removing obstructions from the main river and the West 
Fork, and the construction of additional locks and dams for the gradual 
extension up stream of the existing slack-water. 

.... 










APPENDIX T. 


665 


For the removal of obstructions 1 would ask for $5,01X1, The nature 
of the work is such that no exact estimate of the amount required for 
this purpose can be made. Should the sum herein named prove more 
than is absolutely necessary, the surplus may be applied toward building 
ii lock and dam for the radical improvement of the river. 

In my report of January 9,18715, on the survey of the Little Kanawha 
River, (Report of Chief of Engineers, 1875, parti, page 740,) I estimated 

the cost of a lock 143 feet by 23 feet, with 12£ feet lift, on a rock foun. 

dation, at $40,000. This was a general estimate, and not based on any 
particular location. I would recommend the appropriation of this sum, 
as it cannot differ much from the true cost, and no more accurate esti¬ 
mate can be made until a definite location is determined upon and the 
miuutely examined. I therefore submit the following 



For removing obstructions, 
For one lock.... 



FISCAL 


balance unused 




• • • • • 


* • * m in » * « 


$ 5,000 

40,000 


Total amount required 


• « «» 


• m m 


• « <* i» At » 


» m m m » 




Statement 


Amount appropriated by act approved August 14, 1876... 
July 1, 1877, outstanding liabilities... 


» * » «» 


» m 


^iiii m * 


•»«' 


J uly 1, 1877, amount available. 


• » * » » « • » » « * « » • * • • » » »' «*■ • » » » » • m 9 • » » • • 9 m m m • » 


|7 f 300 00 
550 00 

6,750 00 


Amount (estimated) required for completion of existing project 


• • • 


Amount that can be profitably expended in fiscal year ending June 30, 1879. 45, 
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ANNUAL REPORT OF MAJOR JARED A. SMITH, CORPS OF 
ENGINEERS, FOR THE FISCAL YEAR ENDING JUNE 30, 
1877. 



General ; Herewith I transmit my 

River, Ind., for the fiscal year 
Very respectfully, your obedient serv 






. A. 
Chief 




Humphreys 
Engineers U. 


Jared A. Smith,, 
Major of Engineers 



IMPROVING WABASH RIVER, INDIANA. 

This work was in charge of Maj. William E. Merrill, Corps of En¬ 
gineers, mi til Jan. 22,1877; on and after that date in charge of Maj. Jared 
A. Smith, Corps of Engineers. Mr. Fr. Stein lias been employed m an 
assistant engineer through the year. 

On the 1st of July, 1870, the following contracts were outstanding: 


No. 

Work. 

Contractor!. 

1 

JD^iwbi flrCixwMi out-off jsiIL IS © w 1.31 hi ipixi od y *«*.... *»# •»• * «* •«• •***»«•*««•»««> m> • ««® 

Bock-excavation at Warwick's Hippie,....... 

I 

1 . . . . 

t 

J.U.&RB. Kerr. 

2 

M. W. Nolan. 


DAM ACROSS NEW HARMONY CUT OFF. 


During 
an nn 




entire summer 
h stage. 



























m 




est point attained during the entire year was about 1£ feet above us 
low-water, and that was for a few days only. 

. The contractors were much embarrassed by constantly losing portions 
their work, and the washing of banks was every day rendering the 
construction more difficult. 

The months of July and August were consumed in repairing injuries, 
and in September and October the cribs were extended across the cut¬ 
off. 


On the 1st and 2d of November a flood occurred, which swept away 
a portion of the completed crib-work, and so much discouraged the con¬ 
tractors that they refused to proceed further with the work, unless re¬ 
imbursed for 1 ost es past, and secured from damages by 'floods in future. 
Od this account, and owing to imperative necessity for completing the 
work before further destruction could follow, the contract of Messrs. 
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J. M. & R. B. Kerr was formally annulled, and the work was carried for¬ 
ward by hired labor. Although unusual difficulties had been met, it in 
believed that had the work been pushed forward with energy by the con* 
tractors, properly securing their work as they progressed, it might have 
been completed during the proper working-season, and thus afforded 
an opportunity for the embaukment of earth, shale, and stone, which 
rested against the cribs on the up-stream side, to settle into a com¬ 
pact mass before being subjected to the trials of high water and ice 
hich occurred in the winter. , 

Duriug the month of November the water remained so high that the 
crib-work carried away could not be replaced; but in December it was 
again completed, and the ballasting, embankments, grading, andpaving 
of banks were pushed forward as rapidly as possible, and the work was 
completed January 17, 1877. 

The work, as completed, consisted of a line of cribs 12 to 15 feet 

feet above the lowest parts 
of the bottom, and 6 feet above low water. Against the upper side was 
an embankment of earth and stony material as high as the cribs, with 
a width on top of 10 feet, and a natural slope toward the water. 

One end of the dam rested against a bluff ou a ledge of rock. The 
other end abutted the island bank of a sandy loam, which seemed to 
melt like a soluble material in contact with water. Tb© bank of the 
island, both above and below the dam, a total distance of 350 feet, was 
graded to a slope of 1 on 2^and carefully paved above water, the part 
below water being protected by a heavy riprap of stone thrown in, aid 
of course assuming a natural slope. 

About a week after the dam was finished a considerable rise occurred 
in the river, which overflowed the dam and caused some trifling injuria, 
which were at one© repaired. 

Early in February the river again rose, ami this time overflowed the 
new dam to a depth of nearly 5 feet, carrying over heavy ice and snags. 
In a short time a break occurred in the island bank which could not be 
checked, and it resulted in a channel nearly 200 feet in width aroand 
the end of the dam. This unfortunate result necessarily changed much 
of the subsequent work of improvement. 

The channel which this dam is designed to improve comprises a very 
large part of the difficult low-water navigation between Mount Carmel 
and the river’s mouth. 

closed, the 

water in the main channel had done excellent serv- 

to 20 inch® 







In order to avoid, if possible, a similar accident in future, a stndy 
break was made, and in accordance with request of the Chief of 
Engineers a report explaining the causes was submitted under date of 
April 4, from which the following is an extract: 

* * The work was begun by contractors in September, 1875, and was oontinwd 

through November, when the high water prevented fnrther work until September 
1876; meantime one or two breaks had occurred in the parts which had been done,sad 
as a consequence the island bank had been badly washed. 

In November, 1876, owing to the many difficulties attending the work, the contract" 
ors refused to proceed, and their contract was annulled. It was deemed neoessaryto 
complete the work in order to save what had been done, and it was therefore posW 
forward by day's labor. The stage of water and other causes delayed the work, so that 
it was not completed until January 17,1877, a considerable portion having been Awe 
in severest winter weather, and frozen earth, as a consequence, entered largely intofch* 
©in bank men t. The banks of the stream were also deeply frozen, as was the water of 
the stream itself. 
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As a protection to tbe island bank, it was paved for some distance above and below 
the dam, but below the water-level only a loose riprap could be placed. 

* * It will be observed that the dam was constructed etga&nnt and not into the 

tank; and in this lay,perhaps, its greatest defect. 

A rise in the river to l foot above the level of the dam occurred immediately after 
the work was completed, and caused some slight damages which wi3.ro repaired as soon 
as a foothold could be obtained. 

A second rise to about 5 feet above the darn followed a few days later, taking the Ice 
from the river, and at the same time the frost was rapidly leaving the earth and mak¬ 
ing it especially liable to wash. The water and ice falling over the dam on the island 
slope soon tore away the riprap, and the bank being of extremely loose material, the 
pavement and end of dam was undermined, letting ont the stone of end crib. Tbe 
washing away of adjacent earth-embankment, the tearing away of the projecting crib- 
work, and tbe cutting into the island were the inevitable results. * # * 


In making designs for again stopping the flow of water every possible 
precaution has been taken to insure the stability both of the dam and 
the island bank. 

The appropriation of $70,000, dated August 14,1876, for the improve- 
ment of the Wabash River, having been withheld from expenditure by 
executive order, the balance available for expenditure previous to May 
1, was very small. 

As the contract for rock excavation at Warwick’s Ripple was out¬ 
standing, and would, if completed according to its terms, consume the 
entire balance available to pay amounts which would become due tbe 
contractors, no definite steps for renewing work at New Harmony Out off 
could be taken. 

Early in May notice was received that the Secretary of War hail au¬ 
thorized the expenditure of the appropriation of $70,000, and steps were 
at once taken to proceed with the work. 

The land which had been owned next the dam, on the island, by the 
United States had been entirely washed away. The owner of the 
island persistently refused to sell any of his lands or material, or in any¬ 
way permit their use in constructing the dam, unless the work was lo¬ 
cated at the head of the cut-off, which could not be recommended-on 
account of tbe largely-increased cost it would entail. 

As other points of importance were to be considered, a request was 
made for a Board of Engineers to decide the points in question. The 
Board of Engineers met in Iudiauapolis, June 18, and proceeded to ex- 
amine the site of the work.. After deliberation, it was decided to ap. 


m ® 


prolonging tne remaining part or ua 
The method proposed for securin 





e • 




A small party was 
rying stone in order 
subsides sufficiently 






it the material may be ready as soon 
put the work in position. 



WARWICK’S RIPPLE. 


The contractor for rock-excavation at this place made no serious at¬ 
tempts to carry on the work, owing to the unfavorable stage of water, 
which would probably have caused considerable loss liad he attempted 
work. For this reason th© contract, which would otherwise have ex¬ 
pired December 1, 1876, was extended until December 1, 1877. 

At this time th© water still remains at an unusually high stage, and 
as no steps are being taken to carry on the work, it seems probable that 
th© contract may fail. The work is not, however, regarded as impor¬ 
tant, and as no payments have been made, the Government will not be 


a loser. 
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LITTLE CHAIN. 


This is one of the most difficult points for low-water navigation, as a 
ledge of rock extends across the river for a considerable distance, at a 
place where there is a short bend in the river. To make the channel 
navigable at all stages of water, would be both difficult and expensive. 

During the last year, some work was done clearing away trees and 
snags, with reference to turning the curreut through the cut-off. The 
distance through the cut-off is a little shorter than by the main channel, 
but now requires a very short turn to enter the head of it from the river. 
In fact, before the recent operations, a considerable point of laud had 

the water for a short dis¬ 
had flowed before enter- 





and they 
bash Riv 


In December, after the dredges Ohio and Oswego, belonging to the 
Government, had completed their work on the Ohio River for the season, 

the Wabash River with the intention of opening 
cat off before navigation should be closed by freezing, 
reached their destination, however, the rive** began freezing, 
were compelled to find a refuge in the mouth of the Little Wa- 
where they remained until the ice left the river, early in 
February, 1877. They were then towed to the head of Little Chain cat 
off, and the work of dredging was begun. 

The river fell steadily during the month, and it was feared that if the 
dredges were detained too long, they might be kept there until later 
rises would permit their passing over the reef, and they were therefore 
returned to the Ohio River about the last of February. A further 
reason for not continuing the work further at that time was, that the 

of the increased flow through the cut-off might be observed, as it 
was considered probable that a large portion of the cutting might be 
done by the water itself when once well started. The dredges were in 
charge of Mr. E. J. Carpenter, assistant engineer. The steamer Ella 
Layman was employed to tow the dredges and scows. In order to turn 
the current as much as possible into the cut-off, the material dredged 
was dumped on the opposite shore of the river, and a short distance 
above. 

The 
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Cubic yards of earth excavated and removed 
Logs aud snags dug out and removed. 
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snags 

Its 





# 



averaging 47 inches 
The others were 


various sizes, 

The point at the head of the cut-off was dredged away so that a boat 
can enter by turning through somewhat less than a right angle. 

If dredges can be procured, it is proposed to continue work at the 
head, and also to remove snags, and dredge a few small bars in the cut¬ 
off. 

SURVEYS. 

No regular surveys were made during the year. Owing to certain 
points in question regarding boundaries of United States property at 
Grand Rapids, a re survey has been made. Examinations for special 
purposes have been made in New Harmony cut-off and Little Chain 
cot-off. 

In the office, maps have been completed from the field-notes of former 
surveys. 
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LOOK AND DAM AT GBAND RAPIDS. 


Plans for this work have received considerable attention, and most of 

the features have be<.>n designed. No work has, however, been com. 

menced, and it is not deemed advisable to begin this construction until 
it can be seen whether the necessary appropriations will be made. 


WATER GAUGES. 


Daily records of the stage of water have been kept at Vincennes, 
Mount Carmel, and the Grand Chain. 

The work proposed for the ensuing fiscal year consists in stopping the 
flow through New Harmony cut off, excavating at Warwick's 
pleting dredging 

nel through Little Chain cut-off, and such 
upon survey, be found necessary to improve tne navi 
Grand Rapids, and the commencement of 
Bapids is probable. Special surveys are also contemplated 






APPROPRIATIONS. 

* 

The appropriation for the last fiscal year was $70,000. This being 

withheld from expenditure by executive order until, the present working 

season, the amount remains available for expenditure during the ensuing 
year. 

ESTIMATE FOR 1878-1879. 


The following estimate has been submitted with the last two annual 
reports, and is repeated here, viz; 


For rebuilding Grand Rapids lock. 

For engineering and contingencies...... 


• • » m » 
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$130,000 

15,000 


Money statement 


145,000 


July 1, 
Amount 
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$34,114 88 
70,000 00 


July 1,1877, amount 




• • • • 



July 1 
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85,679 61 


Amount that can be profitably ex 



in fiscal year ending June 30,1879 



The portion of the river now being improved is comprised in the part 

forming the boundary between the States of Indiana and Illinois. 

# 

The collection-district on the east side of the river is the first district of Indiana. 
The nearest port of entry is Evansville, Indiana. 

The amount of revenue collected at the nearest port of entry during the last fiscal 
year is— 

(No reply It m been received to request for information.) 

The amount of commerce which will be benefited by improving the 
Wabash Biver, is entirely a matter of conjecture. 
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Below the Grand R pids, near Mount Carmel, amid the mouth of the 
White River, there is a very large amount of produce and live stock 
for which the only convenient outlet is by river navigation. 

It has thus far been impracticable to obtain exact statistics on the 
subject, but it is undoubtedly sufficient to make the improvements con¬ 
templated, below the Graud Rapids, of considerable importance. 

It is only in very high water that these rapids can be safely passed 
without the contemplated lock and dam. This reason alone would be 
sufficient to prevent any general traffic on the river above that point. 

The nnmerous railroads crossing the river, and others essentially par¬ 
allel to its course, must necessarily compete with navigation for trans¬ 
porting productions, and, as the railroads are available at all seasons of 
the year, they will carry a large part of the freight. 

The Saint Louis-and Southeastern Railroad crosses the river near the 
Grand Chain. The New Albany and Saint Louis Railroad crosses at 
Mount Carmel; the Ohio and Mississippi Railroad crosses at Vincennes. 
The latter point is also reached by the Indianapolis and Vincennes Rail¬ 
road, Evansville and Crawfordsville Railroad, and Cairo and Vincennes 
Railroad; the two last-named being nearly parallel with the river. 

At Terre Haute the river is crossed by two or more railroads, while 
several others radiate from the same point. 

The river is four times crossed between Terre Haute and La Fayette, 
at which point several roads find a center. Above this poiut the ques¬ 
tion of navigation need not be considered. 

Some years since a canal extended from Lake Erie, at Toledo, to the 
Ohio River, at Evansville, following, for most of the distance, the valley 
of the Wabash River. During a number of years past the canal has 
been entirely abandoned, below La Fayette, and only serves a very small 
interest above that point. Its decline is probably due to the increase 
of railroad facilities. 


About thirty years ago a lock and dam were built at the Grand Rapids, 
and although but few other improvements were made on the river, the 
tolls formed a source of large dividends to the navigation company. 
As many as 230 steamboats passed the lock in a single season, and large 
numbers were engaged in the traffic below the lock. 

Although the population and productions rapidly increased, the river 
commerce constantly declined, until the company owning the improve¬ 
ments, could uo longer afford to keep them in repair; and the only thing 
which gave any value to the stock of the company was the lands they 
bed acquired. 

To ascertain, as far as possible, what amount of commerce will be 
benefited by constructing a lock and dam at the Grand Rapids, a circa* 
lardetter was sent to various gentlemen known to be interested in the 
business of towns near the river. It was ascertained that at present 
there are only two small boats plying on the river above the Grand 
Rapids. A variety of opinions were received regarding the prospective 
commerce which would follow the improvement of the channels, some 
regarding the day of navigation on the river, to any general extent, as 
past, while others were equally sanguine that a large amount of naviga¬ 
tion would arise to reap benefit from improving the river. 

The commerce of the river, above the Grand Rapids, is now too small 
to be worth considering; 

The markets at New Orleans and elsewhere, which formerly attracted 
the produce of this section, hate so changed that most of the freight 


>w goes in other directions and by other channels. 

An increased depth of water in the mouth of the Mississippi River 
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may tend to re-open the markets, bn it it is doubtful whether the former 
shipments by the river can ever be fully resumed. 

In order to enable the United States to procure the lands necessary 
for any works of construction in improving rivers within orbordering 
on this State, the subject was brought to the attention of the State leg¬ 
islature, The following is a copy of an enactment approved March 5, 
1877: 


ACT to giro the consent of the State of Indiana to the acquirement by the United States, either 
by purchase or condemnation, of lands within this State required for the improvement of the Ohio 
and Wabash rivers, and to cede jurisdiction over the same. 




x 1. Be it enacted by the General Assembly of the State of Indiana , That the con¬ 
sent of the legislature of the State of Indiana be, anil the same is hereby, given to the 
purchase by the Government of the United States, or under the authority of the same, 
of aDy tract, piece, or parcel of land, from any individual or individuals, bodies politic 

, on the banks of the Ohio or Wabash rivers within the limits of this State, 
purpose of erecting thereon locks, dams, abutments, lock-keepers’ dwellings, or 
other structures which may be necessary in connection with the improvement of the 
said rivers; and all deeds, conveyances of title-papers for the same, shall he recorded, 
as in other cases, upon the land-records of the county in which the lands so conveyed 
may he; the consent herein and hereby given being in accordance with the seventeenth 
clause of the eighth section of the first article of the Constitution of the United States, 
and with the acts of Congress in said cases made and provided. 

Sec. 2. Be it further enacted , That in case of failure of the United States to agree 

with the own er or owners of any such lands as the United States may deem necessary 
for the purposes named in the first section of this act, within this State, it shall be 
lawful for the United States to apply for the condemnation of snch land, not exceed¬ 
ing ten acres in any one place, by petition to any judge of a court of record of this 
State in or nearest to the county where the land may be situated, either in term time 
or vacation, notice of the time and place of such application having been first duly 
given by pnbli cation for illilbi irty days prior to the' ’day of suoh application in some 
newspaper of general circulation published in the county where the land lies, or if the 
owner or owners reside in the State of Indiana, by personal service upon the owner or 


owners of such land, at least twenty days prior to such application, and thereupon it 
shall he lawful for such judge to appoint three disinterested freeholders of the county, 
where snch land lies, m commissioners, and having been first duly sworn to well and 
duly appraise the damages due the owner or owners of said land so proposed to be 
taken, shall report in writing snch damages to the said judge, the amount of damages 
to he paid to toe owner or owners of such land, which report, open confirmation by 
said judge, shall be held final and binding upon snch owner or owners, and upon the 
amount being paid to the owner or owners of said land, the title of said land shall vest 
in the United States, and exclnsive jurisdiction and right of assessment and taxation 
is hereby ceded to the ynited States, over any lands acquired under the provisions of 
this act, and over the buildings or property thereon. 

Skc. 3. Be it further enactedj That this act shall not 
to debar or hinder the process of any court or judge 
the boundaries of the lands so acquired by the U 
such land for any longer time 
said. 

Skc. 4. Whereas an emergency exists for the immediate taking effect of this act 
therefore the same shall take effect and be in force on and after its passage. 

43 E 





construed in such manner as 
this State from running within 
nited States [or] over any part 
be used for tne 


purposes afore- 
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KEPORTS ON TRANSPORTATION-ROUTES TO THE SEA 

, BOARD. 

THIRD DIVISION OF THE CENTRAL TRANSPORTATION-ROUTE. 



General 



ngineer Office 

Md.. November 




The river and harbor act, approved June 23,1874, contains an appropriation for sur¬ 
veys and estimates for the improvements recommended by the Senate Committee on 
Transportation-Routes to the Seaboard upon four routes indicated in the report of said 
committee, to be expended in such manner a9 will secure the greatest amount of exact 
information for each of said f routes. 

The survey of that portion'of the central route designated as H a connection by canal, 
or a freight-railway, from the Ohio River or Kanahwa River, near Charleston, by the 
shortest and most practicable route through West Virginia, to tide-water in Virginia,” 
is assigned to you. 

A preliminary report was submitted January 13, 1875. Reports on 
the subject of the proposed freight-railway will be found therewith from 
Mr. H. D. Whitcomb and Mr. C. P. Manning. No additional informa- 

been since procured as to the freight-railway. 

The surveys for the water-line were made in 1874, under the personal 
supervision of Lieut. Thomas Turtle, Corps of Engineers, and Mr. N. H. 
Hutton, assistant engineer. No reports from these gentlemen accom¬ 
panied the report of January 13,1875, for reasons therein stated. Since 
that time the preparation of maps, estimates, &c., has been carried on 
in connection with the current labors of this office. In these labors 
Lieutenant Maguire, Corps of Engineers, assisted Lieutenant Turtle 
most zealously until his detail to the staff of General Terry, for service 
in the Indian country. It is not considered necessary 

n who assisted 

w w 

and in 







other drawings. These relate 
division, and the New River division. 

A location for the long tnnnel at the summit was made by Mr. Will¬ 
iam R. Huttou in 1870. When this subject was under consideration 
by the Board of Engineers of 1874, of which Bvt. Maj. Gen. J. G. Bar¬ 
nard, colonel of engineers, was president, he suggested the examination 
of a tunnel-line from Brush Creek to Howard’s Creek, or to the Green¬ 
brier River, for reasons stated bv him. Surveys of both these lines 
were made tinder Lieutenant Turtle’s immediate supervision. His inter¬ 
esting report aud maps indicate the details of the surveys and the re¬ 
sults. 

He discusses quite fully the cross-section, interior arrangement, ven¬ 
tilation, &c., of the tunnel, the methods of towing by animal-power or 
by steam, the use of a chain or cable in towing, the kind of fuel, the 
passage of boats singly or in fleets, the elevation of the tunnel above 
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tide, the advantages of the several locations as to shafting, &c., the 
debouches, the rate of execution, the arrangements for feeding, &c. 

Surveys were ala© made, under Lieutenant Turtle’s supervision, down 
the Greenbrier River, resulting in locations and estimates for a slack- 
water navigation or an independent canal. 

The survey of the New River division was made under the personal 
direction of Mr. N. H. Hutton, with a view to a location and estimates 
for slack-water navigation, as well as for an independent canal. The 
shortening of the line by cut-off tunnels was also considered. 

For the cost of the enlargement of the James River Canal from Rich¬ 
mond to its present terminus, (Buchanau,) and its proposed extension 
thence to the month of Fork Run, according to the location of Mr. Lor 
raine, reliance is still placed upon the estimates of Mr. W. G* Turpin, an 
abstract of which will be found in the report on the water-line of Jan 
uary 27,1871. The detailed estimates of Mr.Turpin are appended hereto. 

In the report of January 13, 1875, brief mention was made of the 
Great Kanawha River as a part of the central water-line. In March, 
1875, there was an appropriation by Congress of $300,000 for its im¬ 
provement, and a second one of $270,000, August 14,1876. A special 
report on that improvement, by the superintending engineer, dated April 
30, 1875, and a report of a Board of Engineers, dated May 25,1875, may 
be found in part 2 of the Annual Report of the Chief of Engineers for 
1875, beginning at page 89. 

The work contracted for under the appropriations mentioned above, 

is in pursuance of the plan of improvement recommended by the Board, 
viz, of large locks, with movable dams, from the mouth ©f the river to 
Paint Creek, and permanent dams at and above that point. 

A good map of the Kanawha has been in existence for some years, 
made by Mr. Byers, from his own surveys in 1856. Other examinations 
have been made of 'portions of the river, by Ellet, Gill, Lorraine, aod 
others. In 1873 and 1874, special additional surveys were made by Mr. 

A. M. Scott, whose report is herewith, accompanied by estimates.1 

special report by Mr, William R. Hutton is also appended. 

The following is a summary of the estimates taken from the appended 
reports: 

Mr. Turpin’s estimate for enlarging the existing James River Canal as far 
as Buchanan, its present terminus, and for constructing extension thence 
to the month of Fork Run, according to the location of Mr. Lorraine, is. $14,781, t**' 
Deduct cost of lock and ship-lock at Richmond..... 1,300, W 
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m m m 
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Total from Richmond to east end summit 
Summit division, Lieutenant Turtle’s estimate. 
Anthony’s Creek reservoir, Lorraine's estimate. 
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. 1C, 387, IU1 

300,00) 


Total from Richmond to west end of summit division............. 30,168, i* 11 

For the slack-water project, Greenbrier division, Lieutenant Turtle...... 6,251,'**' 

New River,Mr. Hutton............ 11,427,00' 

Removing bowlders in New River, Mr. Harris*.... 260, 0W 

Kanawha division......... 4 , 000 , 0*0 

Total ....... 52,106,0*0 


* The total estimate of Mr. Harris for removing bowlders from the bed of 
New River is..................................’......................... $307,3v 

From this, in order to know the proper sum to be added to Mr. Hutton’s 
slack-water estimate^ must be deducted the amount estimated as necessary 
for clearing the river in places where the line is not located in the open ^ 
river. This amount is..... 46,675 


Total 


260.510 
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For tbe independent canal 

Richmond to west end of 

division, Lieutenant Turtle 

River division, Mr. Hutton. 

Kanawha division. 
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Total 
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$30,168,000 
4, 765,000 
20, 650,000 
4, 000,000 

59, 583, 000 


The estimates are very fall, and it may be confidently expected that 
the cost of the work, if executed, will be less than the estimate, if money 
be provided as fast as needed for economical progress.* 

Should this water-line ever be opened, it would doubtless only be after 
a careful revision of the whole subject by a board of engineers. It seems 
superfluous, therefore, to do more now than put on record a few general 

statements. 

The careful surveys and estimates made since the report of the board 
of engineers, dated March 18, 1874, prove the correctness of the opinion 
expressed in the following resolution, unanimously agreed to: 

Resolved, That, in the opinion of this hoard, it is entirely practicable to connect the 
waters of the James and Ohio Rivers by a water-navigation of seven feet depth. 


It will 
board, w 



»_ * 



interesting also to recur to another resolution of the same 
was agreed to by four of its five members: 


Resolved, That, in the opinion 
Kanawha route, with seven feet 
more than $60,000,000, aUowing 
cannot be accurately measured. 
$55,000,000, and possibly will not 








proposed improve- 
sarne having nearly 
the Great Kanawha 


this Board, the water-line by the James River and 
depth, may be completed in six years at a cost of not 
an unusually broad margin for contingencies which 
The cost may be reasonably expected to be within 
exceed $50,000,000. 

The existence of the Chesapeake and Ohio Railroad has added greatly 
to the estimated cost of the water line. The building 
along the New and Greenbrier Rivers would probably 
the water-line so great as to be prohibitory of its construction. 

As attention has been directed to the line of the Chesapeake 
Ohio Canal, as a proposed substitute for the central water-line by way 
of the James, Greenbrier, New, and Kanawha Rivers, it seemed proper 
to compare the two as to their respective features. Accordingly Lieu¬ 
tenant Turtle has, at my request, prepared a comparative statement, 
which is appended hereto. 

Objection having been made by some 
ment of the Ohio stiver by locks 
as much pertinence to the similar improvements 
River, a forcible reply thereto (devoid of professional technicalities and 
therefore suited to the people generally) is appended hereto, which ap¬ 
peared in the columns of the Pittsburgh Commercial. 

The original report of McNeil, of 1828, on the water-line, must always 
be of great interest and value in the study of the subject of which it 
treats. As it is nearly unobtainable at present, a copy is appended to 
this report, in the hope that it may thus be put again in print. For the 
same reason are added copies of special reports on the Great Kanawha, 
by Mr. John A. Byers, dated February 1 and 10, 1868, and copies of re¬ 
ports in January and October, 1852, by Mr. E. Lorraine, on his survey 
of the summit-level. 

The United States having begun the improvement of the Great Kana¬ 
wha River by locks and dams, it should not be forgotten that certain rights 
and privileges have been granted, under the laws of Virginia and West 

a board or company, relative to the improvement of the 

* The details of the estimates are omitted, but are to be found in the records of 
Engineer Bureau, with the maps and note-books relating to this 
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Kanawha, the collection of tolls on navigation, &c. Copies of these 
laws, &c., as far as known to me, are herewith. 

In this connection, the enactment is suggested for application to the 
Kanawha of a law similar in its provisions to the act of Congress ap¬ 
proved March 3, 1873, <£ to aid in the improvement of the Fox and Wis¬ 
consin Rivers in the State of Wisconsin,” of which a copy is herewith. 

Very much has been written concerning the central water-line. Those 
who wish to study the subject are advised to consult, iu addition to the 
papers appended hereto, the following, which are in print: 

1. Report dated January 27,1871, and attached papers; (see Ex. Doc. 
!No. 110, House of Representatives, Forty-first Congress, third session;) 
also, printed in part in Anuual Report of Chief of Engineers, 1871, begin¬ 
ning appage 021. 


2. Reports, 

* “ am arm * • 



December 12,1872, and 




1873. (See Animal 


3. Report 






(See Annual 


page oi; 
Report 









Seaboard, with appendix and evidence, being Senate 
1,2, and 3, Forty-third Congress, first session. 


tes to the 
307, parts 


5. From page 87 to 98, part 2, Annual Report of Chief of Engineers, 
1875. 


6. Report of January 13,1875, printed in Senate Ex. Doc. 19, part 2, 
Forty-third Congress, second session, and in the Annual Report of the 
Chief of Engineers for 1875, part 2, beginning at page 631. 

7. El let’s report on the Great Kanawha, 1858. 

8. Annual Report of the Chief of Engineers for 1876. 


Repectfully submitted. 


Wi. P. Craighill, 


Brig. Gen. A. A. Humphreys, 


Major of Engineers. 

* 


Chief of Engineers, U. S. 



COMPARATIVE STATEMENT OF DISTANCES, ETC., RELATIVE TO THE CENTRAL WATER¬ 
LINE AND THE CHESAPEAKE AND OHIO CANAL, BY LIECTENANT THOMAS TCBTLE. 

CORPS OF ENGINEERS. 

Baltimore, Md., August 16,1576. 

Major: According to your reqnest, I submit the following comparative statement 
of distances, &c., relative to the central water-line and the Chesapeake and Ohio 
Canal. 

The horizontal distances are from the following authorities : 

Richmond to City Point.—Coast Survey map. 

City Point to Newport News. 1 

Newport News to Capes.' 

Newport News to Georgetown. V State map of Virginia. 

Newport News to Baltimore. 

Georgetown to Baltimore. j 

Point Pleasant to Richmond.—From the varions surveys and reports of the James 
River and Kanawha Canal; of the oentral water-line, and reports on the Kanawha. 

Pittsburgh to Georgetown.—Reports on Chesapeake and Ohio Canal. 

Pittsburgh to Cairo.—Reports on Ohio River. 

Cairo to Saint Paul.—Reports on Mississippi River, and report of Senate Committee 
on Transportation. 

Cleveland to Portsmouth.—From report of Senate Committee on Transportation. 
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TABLE No. 1 Shouting horizontal distances between certain joints via central water-line and via Chesapeake and Ohio Canal. 


Names of points. 

New York City. 

Capes of Virginia. 
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Nom-Where the distance* are not affected by either of the lines, the distance in miles is written in the middle of the square^ where the distances are so affected that 
pertaining to the oentral water-Une is wntten in the upper part of the square, while that vial J die and Ohio is writtenin the lower part of the square The distances 
to Georgetown via the central water-line, and to Richmond via the Chesapeake si', 1 
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OF THE CHIEF 



ENGINEERS, 


Table 




lift (ascending and 

Table No. 2. 



certain points. 



Pittsburgh to Georgetown via Chesapeake and Ohio Canal, about.3,187 

Point Pleasant to Pittsburgh.- 495 

Parkersburg to Pittsburgh.-.. 138.6 

Marrietta to Pittsburgh. 132.2 

Point Pleasant to Richmond.2,911 

Point Pleasant to Parkersburg. 415 

Point Pleasant to Marietta. 55.3 

Table No. 3 shows the equated distances between those points affected by the two 
_ (Central, Mid Chesapeake and Ohio.) 

The Central is intended, at the outset, to be operated by steam. The experiences 

the William Baxter steam canal-boat on the Erie Canal indicate that with steam 

minute to each foot of lift is an ample allowance of time in equating distance, and 
such boats, when freed from the petty and unjustifiable annoyances and hinderanoes 
put upon them by horse-boats, will be able to make three miles an hoar when fuHj 
under way, without injury to the banks. 

I estimate that the summit-tunnel of the Central line (single width, with turnout! 
for fleets) will cause an average delay of 19$ miles—say 20 miles. 

Colonel Sedgwick estimates that the use of the proposed planes on the Chesapeake 
and Ohio will save 52 miles in equated distance. On the basis supplied by the above, 
equated distances of Table 3 are compiled. The horizontal distances corrected fin 
are increased by 20 miles for the Central line and diminished by 50 miles for the 
Chesapeake and Ohio, the 2 miles additional saved by the planes being supposed to be 
in the summit-level. 
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From this table the following deductions are drawn : If tbe capes of Virginia bathe 
objective point, the shortest line for all points west of Point Pleasant will be via cen¬ 
tral water-line. Difference in favor of central, 160 miles. Same if New York be the 
objective point. If a port on tide-water (Georgetown for Chesapeake and Ohio or Rich¬ 
mond for central) be the objective, 108 miles is saved by the central for all points west 
of Point Pleasant. If Baltimore be the objective, 4*2 miles is saved to all points west 
of Point Pleasant by the central. If a port on Hampton Roads (any Newport News) 
be the objective, the distance saved to all points west of Point Pleasant by the central 
is 190 miles. 

On tbe central water-1 iue it may be advisable to adopt one or two donble-lnick 
planes (or a hydraulic lift) at the eastern approach to the tunnel, instead of the two 
flights of locks. (Vertical distance to be overcome, 64 feet.) According to Major Mer¬ 
rill’s report, the plane at Georgetown, overcoming a lift of 36 feet, will cost about 
$100,000. The boats on the central will be mnch larger than those in present naeoo 
the Chesapeake and Ohio Canal. If we suppose two planes at the eastern approach to 
the summit-tunnel of the ceutral to cost $200,000, the saving in estimated cost wooH 
be $126,308.57. A plane or vertical lift might be used at Richmond instead of the flight 
of locks. 

On the Greenbrier division it might he advisable to place one plane below Aldenoo, 
changing tbe location as at present made to the following: Leaving dam No. 11 with 
canal-bottom at the elevation 1,602, as at present, and keeping this elevation till the 
head of the flats opposite Alderson is reached, and then by a plane overcome the lift 
of 52 feet, six locks would be saved. I presume the excavation would be about the 
same as now estimated by including that for the locks. The six locks, exclusive of 
excavation, would cost about $144,000. 

Colonel Sedgwick estimates the cost of a plane of 64 feet lift at $43,331.75, which 
Major Merrill doubles, on acconut of the experience at Georgetown. It may be, then, 
that the plane of 52 feet lift would cost one-half as ranch as the locks, and a saving of 
$72,000 would be made. These locks are single, and will have to be doubled, without 
doubt, when tbe trade of the line is developed. 

It maybe that a plane would be advisable in tbe line round the Great Rend, but oar 
data are not sufficient to permit a recommendation to be made. 

If the higher summit (McNeill's) should tie adopted, it might be that several planes 
would he advisable in overcoming the lift from the tunuel to the mouth of Fork Ban, 
(about 288 feet.) I doubt if the use of planes would be advisable between the westers 
ortal of this tunnel and the month of Howard’s Creek, on account of the quite gradnal 
all (compared with Fork Run Valley) between these points. The total lift to tne Ini 
pool on the Greenbrier from McNeill’s tunnel is 246 feet. The distance from the wad* 
ern extremity of the approach cut to the mouth of Howard’s Creek is about 45,000 
feet. This would require that the locks (of 8 feet lift) should be at the distance of 
about 1,400 feet apart, (average.) It might be fonud difficult in the location of plana 
to keep the canal upon the Lill-i 

The tunnel here proposed 
in length. This 

summit-level of the uuesapeaae ana unto uanai is iif»ew teet in lengti 
variation from McNeill’s location, and increasing the depth of approach, cats to 80 feet, 
the length of the tunnel could probably be reduced to 12,000 feet or lees. White 
referring to this higher summit, 1 would call att-eution to the consideration that the 
short liue might permit us to excavate two parallel tunnels at the outset. Then, «• 
slowness of movement would not interfere with the carrying capacity of the line* 

of less section than would be permissible withaiin- 


Hi 

1 
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ill-side to gain sufficient height, 
by McNeill would be, according to 


*e proposea by MCAeiu wouia oe, uccoraing to his report, 13,920 feet 
is with a depth of cutting of 50 feet. The proposed tnnnel on th* 
tbe Chesapeake and Ohio Canal is 19,600 feet in length. By a alight 






’s summit on the central water-line is 1,916 feet above tide. The proposed 
tbe Chesapeake and Ohio Canal is 1,944 feet above tide. The summit of 
the central water-line is about 2° 10' south of that of the Chesapeake and Ohio. 

The present terminus of the James River and Kanawha Caual is 012 feet above tide. 
That of the Chesapeake and Ohio is about 624 feet. On tbe James River and Kanawha 
Canal, from 1848 to 1868, the number of days iu which the caual was closed by ice 
varied from none to tifty-six, and for the twenty years the average was 15.1 days. The 
Chesapeake and Ohio Canal closes from 1st to loth of December; opens about 20th 
March. 

On the ceutral water-line, as now estimated for, tine canal-trunk is at no point, except 
at aqueducts, of less width than 56 feet on the bottom. A portion of the Chesapoik* 1 
and Ohio is but 45 feet. 

The proposed canal-locks on the central water line are 24 feet wide. Those for the 
Chesapeake and Ohio are but 20 feet wide. This makes little difference in the esti¬ 
mates for the locks, but it makes considerable difference in the question of water-sup¬ 
ply and width of the tunnel, aud some difference in the coat of planes and the machin¬ 
ery thereof. 
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The use of steam on the canal will decrease the detention at .locks, and will decrease 
the superiority of inclined planes and the equated saving of distance due to their use. 
Respectfully submitted. 

Thomas Turtle, 
First Lieut . of Engineers. 

Maj. William P. Craighill, 

Corps of Engineers, V . S '. J. 




accompanying reports pertaining to the summit and green 

BRIER DIVISIONS. 







Baltimore, Md., July 27, 1876. 

, pertaining to the summit and 
accompanying the reports of the 
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42 
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23 

3 

7 


map (sheet No. 1) of survey from Dunlap’s Creek to the Greenbrier 

1 " = 1 , 000 '. 

map, (sheet No. 2,) scale, 1" =200', of Brash Creek Valley, 
map, (sheet No. 3,) Sc ale, 1" = 200', of Howard’s Creek Valley, 
map, (sheet No. 4,) scale, 1" = 200', of feeder-line, 
sheets of cross-sections of Brush Creek Valley, 
sheets of cross-sections of Howard’s Creek Valley, 
sheets of cross-sections on opposite hill from the 
Greenbrier.) 

sheets of cross-sections of feeder-line, 
profile of feeder-dam. 
transit note-books, 
note-books of cross-sections, 
level note-books. 

GREENBRIER DIVISION 




northern 




3 
1 
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37 

30 


193 


37 
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63 
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11 

17 


maps, scale, 1" = 200', of Greenbrier Valley, from the feeder-dam to New River, 
map, scale, V* = 600', showing the entire Great Bend, 
sheets of cross-sections at Bacon’s Falls, 
sheet of cross-sections of bar at Alderson. 
sheets of profiles of dams and dikes, 
sheets of oross-sections of lock-sites for slack-water, 
sheets of profiles of dams for canal-lines, 
sheets of oross-sections of main canal-line. 

sheet of cross-sections of line on left bank below Alderson, (station 215 
225,) pertaining to canal-line, from dam 18 to pool at Wolf Creek, 
sheets of cross-sections from west portal of Great Bend tunnel, Chesapeake and 
Ohio Railroad, to the mouth of the Greenbrier River, 
sheet of cross-sections of lines on the right bank above 
pool of dam 16,) pertaining to canal-line on the left bank, 
sheet of cross-sections above dam 16 on left bank. 

sheets of cross-sections of left bauk below Alderson, (dam 16 to the Great Bend 
transit note-books, 
note-book of soundings, 
profile-level book, 
miscellaneous-level note-book. 

level note-books, profiles of dams and cross-sections of lock sites, 
note-books, levels on slack-water and canal-line surveys, 
level note-books, cross-section of canal-line. 




Very respectfully, your obedient servant, 


Mnj. William P. Craigiiill, 

Corps of Engineers , U. S . A 


Thomas Turtle, 
First Lieut , of Engineers. 
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REPORT OX LOCATION OF TUNNEL BY LIEUTENANT THOMAS TURTLE, CORPS OF EN¬ 
GINEERS. 

Baltimore, Md., July 5,1876. 

Major : I have the honor to submit the following report of that: portion of the sur¬ 
vey for the “ central water-line” which was placed in my charge by yonr letter of July 
9, 1874. My instructions, as contained in this letter, were, in part, as follows: 

“Yon will proceed to the neighborhood of the Lorraine tunnel, on the Allegheny sum¬ 
mit of the central water-line, and there undertake such further investigations and 
surveys as may be required to furnish the information needed, to enable a definite and 
final location to be made of that important feature of the line, and to put the work 
promptly under contract should Congress provide the means. While locating the 
tunnel, as a means of passing a great communication through the mountain, you will 
bear in mind also its office as the summit-level of a canal, and consider carefully the 
best means of connecting it with the canal or slack-water at either end, and of main¬ 
taining its supply of water by suitable feeding arrangements, assuming that supply to 
be sufficient.” 


In accordance with these instructions, parties were formed about the middle of July, 
and work commenced on the 20th of that month. The transits were in charge of Mr. 
R. H. Talcott and Mr. S. F. Adams, and the levels were taken by Messrs. J. A. Harris, 
Henry Fairfax, Thomas Bernard, and Marsden S. Manson. I take pleasure in acknowl¬ 
edging the zeal shown by all these gentlemen throughout the survey, and their faith¬ 
ful performance of whatever duty was required of them. It was understood that the 
primitive object of the surveys in the vicinity of the summit was to determine the ad¬ 
visability of adopting a tunnel-line from Brush Creek (otherwise Jerry’s Ruu)to 
Howard’s Creek, or to the Greenbrier River direct, as a substitute for the line proposal 
by Mr. W. R. Hutton, in his report to you after his survey iu 1870, printed in the Be- 
port of the Chief of Engineers for 1871. 

This substitute was suggested, subject to the test of actual survey, by Bvt. Mij 
Gen. J. G. Barnard, colonel Corps of Engineers, to the Board of Engineers on the Jama 
River and Kanawha Canal, convened by Special Order® No. 17, War Department, Ad¬ 
jutant-General’s Office, January 27,1874. This suggestion was incorporated in the re¬ 
port of the board to the Chief of Engineers, dated March 18,1874, in words as follows: 

a It is also suggested that the tunnel and canal construction may be improve! by * 
radical change of location, taking a point near the railroad-crossing in the ravine of 

Brush Creek.(or Jerry’s Run) for the eastern terminus, and the same point on Howwft 

Creek for the western. By this it is supposed that 2 miles of canalling would be saved, 
and the location laid in a more open valley (Brush Creek) than Fork Run; or finally, 
and possibly, by starting from the last-named point and tunneling a distance scarcely 
exceeding that originally designed by Mr. Lorraine, (9 miles and a fraction,) the valley 
of the Greenbrier may be reached, by which the expensive canalling in Howard’s 
Creek and the feeder would be wholly dispensed with. The modifications of location 
are not mentioned as matters of positive recommendation, bat as subjects for farther 
survey, with a view of having the beet possible location.” 

The survey began at a point near the junction of Brush and Dunlap's Creeks. A 
line was run np Dunlap’s Creek, to connect with the initial point and beDch-markof 
Mr. Hutton’s survey of 1870. This was necessary, as Mr. Lorraine’s line and benches 
of 1853 had disappeared. The surveys extended up Brush Creek to and above the rail¬ 
road fill. Cross-sections were taken of the valley, at distances of 100 feet, and extended 
on either side as far as was judged necessary to enable a canal location to be nude- 
An offset was run from station 11 of the line to Dunlap’s Creek, and cross-sectiona were 
taken on the offset; which enables ns to make a connection with Lorraine’s location is 
the valley of Dunlap’s Creek and in the pool of dam No. 8 (station 745) of that loca* 
tion. This completed the examination for the eastern approach and connection. 

Station 120 -|- 15 of the Brush Creek line was taken as the initial point for the trill 
lines for the tnnnel location. The directions were obtained as nearly as possible, for 
the objects in view, from a copy of Captain McNeil’s map and from a plot of the Ches¬ 
apeake and Ohio Railroad, kindly famished ns from the engineer office of the company- 

The line from Brash Creek to Howard’s Creek is designated on the map “ Southern 
line of 1874,” and that from Brash Creek to the Greenbrier River as the “ Northern liw 
of 1874.” The surveys of, and pertaining to, the southern line were made by Mr. IT* 
cott, and those for the northern line by Mr. Adams. 

All surveyed lines were run with transit instruments. Those depressions, which 
offered any cfiances for the location of shafts, were surveyed it® tine right and left d 
the main lines, as far as was considered necessary for such locations. The lines of levels 
were carried along the main lines mid all surveyed lines. The southern line surveys 
■were continued down Howard’s Creek to the Greenbrier River, and cross-sections we« 
taken in the valley of the former down to a point below Caldwell Station of the Ches¬ 
apeake and Ohio Railroad, (to station 108 of’the Howard’s Creek line.) 

The surveys for the northern line extended to the Greenbrier River and up the river 
for 7,532 feet. An offset line was run up the valley of the middle fork of Howard* 
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Creek, aud auother down Howard’s Creek and np a ravine, beadin g toward the Green¬ 
brier. 

The necessary surveys were also made for feeding arrangements from the Greenbrier 
River. 

The information resulting from these surveys has been compiled, and is shown in a 
series of four maps accompanying this report. Sheet No. 1, on a scale of one inch to 
one thousand feet, shows the entire ground surveyed from Dunlap’s Creek to Greenbrie 
River. The contours show the exact elevations where they cross surveyed lines, and 
are but approximate of these lines, except in Brush Creek and Howard’s Creek Valleys 
and along the line of the feeder, cross-sections having been taken in these localities. 
Upon this map are also shown Hutton’s line and proposed location of 1870, and Mc¬ 
Neil’s proposed tunnel of 1826. 

In addition to the surveys mentioned above, the strike and dip of the rock were noted 
in many places where it outcropped upon the' lines; and an examination was made by 
Mr. Talcott and Mr. Manson of the cuttings and tnnnels of the Chesapeake and Ohio 
Railroad from Brash Creek to Hart’s Run. The strikes and dips of the different strata 
were noted, and specimens (126 in number) of all the different varieties of the rock were 
secured. 

The location of the tunnel-line for the summit-level is the first matter to be definitely 
fixed, as the connections at both ends depend upon it. 

It is assnmed that the elevation of the snmmit shall be somewhat higher than the 
level of the Greenbrier at its western end or approach. 

I find it advisable to first consider the dimensions and form of the cross-section of 
the tunnel, and that the determination of this matter involves incidentally the discus¬ 
sion of all matters pertaining to the summit division. The late Board of Engineers 
were “unanimously of the opinion” (see report of Chief of Engineers 1874, Fart 2, 
page 90) “ that a tunnel of the dimensions proposed, (54 feet broad by 34 feet high,) 
t. e ., wide enough for passing everywhere, should not be attempted, and, on the sugges¬ 
tion of one of its members,” united l( on the recommendation of a single tunnel with 
turnouts of dimensions ” to be “ folly set forth in his individual report, with which 
hereafter, if found necessary, a second tunnel might be combined.” The tunnel so sug¬ 
gested was to have a water-way 34 feet wide and 7 feet deep, and would have passing- 
places 140 feet in length at every fourth of a mile. These passing-places would divide 
the tunnel into a certain number of compartments, each of which could he occupied by hut 
om ho t at a time , unless the length of the passing-places be increased to permit more 
than one boat to enter. In such a tunnel, the canal being worked regularly and to its 
fall capacity, system would require that the boats moving in the same direction should 
occupy alternate compartments, the remaining compartments being occupied by boats 
moving in the opposite direction. A direct relation exists between the speed of the 
boats (taken in connection with the distance between turnouts) and the number of 
boats which can pass out of the tunnel in a given time. 

If we suppose 

t = fraction of mn hour lost at each turnout, 

»=number of turnouts per mile, and 

r=fraction of an hoar occupied in the passage of 1 mile unobstructed, then will 
nt = fraction of an hour lost at turnouts per mile, and 
r -4- =fraction of an hour required to move I mile, including delays at turnouts. 

In the time (r-f-nf)» » boats will have emerged from the tunnel. Representing by N 
the number of boats leaving per hoar, we have n=N (t?-f nt). 

The tunnel will be an enormous obstacle in the line of communication, unless it per¬ 
mits the passage of boats as rapidly as they can be passed through the locks. We will 
suppose six lockages per hour to be necessary, or N=6, we have n=4 (passing-places 
every fourth of a mile), t must, in advance of experience, be assumed. This time, t , 
is made up of the time lost in slacking the speed of the boat, in hauling it sidewise into 
the recess, in allowing the other boat to pass, in hauling out of the recess, and starting 
it forward to attain its ordinary speed, t can scarcely be assumed at less than five 
minutes (^ bonr), and may equal | hour. We will suppose t= ^ hour. Then, from 
the formula (a = N (r-j-nf), we find that is, the velocity of movement must he at least 

3 miles per hour to permit six lockages in this time. 

If we double the number of passing-places, we find t?=f, or the velocity of move¬ 
ment should be H miles per hour. Twelve turnouts per mile would require a rate of 
motion of 1 mile per hour. 

An iucrease in the value of t will necessitate an increase in velocity. If hour, 
no possible velocity can enable 6 boats to pass out per hour, let the number of turn¬ 
outs be what it may. 

This substitution of | for t in the formula (N being equal to 6) will give r=0; i. e. f 
mn infinite velocity will be uecessary. This is as it should be, for the time of passing 
From one turnout to another, pins the time lost at turnout, must not exceed the time 
of one lockage. In this connection, it will be interesting to investigate the probable 
attainable rate of movement through a channel-way of this width and depth. 

3 = -ed by GOO lc 
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Some years since, M. Bazin made a series, of experiments at the Pouitly tunnel of 
the Burgundy Canal, in France, which throws considerable light on this subject. This 
tunned of Pouilly is 10.991 feet in length, with a water-way 120.343 feet in width at the 
water-surface and 18.69*28 feet at the bottom. The depth of water varied during the 
experiments from 7.546 to 7.71 feet. There was no current. The boats were 16.4045 
feet in width. “A dynamometer placed immediately behind the tow-boat received the 
tow-lines directly, and indicated each instant the force of traction. The velocity was 

determined by noting to seconds the time of passing bench.marks placed at distances 

of 100 meters. 

The results of these experiments presented numerous variations in their details, 
since the force of traction, more especially the velocity of movement, was incessiatly 
modified through the influence of various causes—snch as variable pressure of the steam 
in the boiler, the accidental movement of the boats in tow, which, not always follow- 
ing the axis of the tunnel, moved obliquely to it and even touched the sides; the ware 
motion produced by the convoy, &c. “ The experiments were nine in number. The 

boats, wnen arranged in tows, were lashed to each other as closely as possible.a pie. 

caution useful in diminishing the resistance.” 

The composition of the tows and the observation made for velocity, force of traction, 
&c., are given by M. Bazin in two tables, which are here consolidated into one and 
re-arranged. The French weights aud measures are reduced to Euglisb units. Some 
of the items in the original tables are omitted as superfluous for our purpose. 


Table 


Composition of fleets. 


1 1 Consists of one boat, draught 3'.: 


Consists of one beat, draught 4’A . 


» * m m m m> a> m * * • » « * m * • mu. «* • * «»» .. 


Consisting of two boats, draught as follows: 4 .2 and 3 .46 


E. 

F. 

H. 


Consisting of two boats, draught as follows: 4' and 
and one empty boat. 

Consisting of two loaded boats, draught as follows: 4 
4'.2; one boat lightly loaded, draught r.115, and 
empty boat. 


M. 

X. 

O. 


/ *r 


Consisting of three 
and 4'.59. 


7 Consisting of three boats,draught as follows: 4'.23.3'.67, T 


and 4 .29. 


of three,bolts, draught as follows *. 4'.49, 4 '.1 


8 , Consisting < 
and 4'.166 


9 j Consisting of seven boats, draught as follows : 4'.527,4‘ 
! 4'.59, 4'.56, 4'.0, 3'.9G9, 3'.018, anu two empty boats. 


V. 

TV 

X. 


e * 

% U 

G o 

§1 


t > ** 
c a 

- © 

! g.* a 
1 

c 


i * 

S X 

1 « £ 

SI . 

ti-f 

ra 

m >»- 


2. 139 2624. 7 I 1234. 
2.345 3937.0 1300. 


2.526 3280.9 i 1675. 

2.692 2624.7 2050. 

2.638 1 2624.7 le95. 


2.221 1312.3 

2.319 1312.3 

2. 920 4265. 3 

2. 516 3280. 9 

2.487 i 3280.9 

2.712 2624.7 
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For the present we have to consider only the case of a single boat; that is, the first 
and second experiments. 

To facilitate our comparisons, the following table is compiled from the preceding 
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1 . 300.4 
3 , 769.6 
1 , 807.5 

1 . 234.5 
1 , 300 . 4 



1.6125 
2.5097 
1.9193 
1 . 4584 
1 . 5988 






On the central water-line the locks are proposed to be 24 
boats will then be about 23 feet 6 inches wide. If we suppose a draught of 6 feet 4 
inches in a tunnel 34 feet iu width, the water most be 10 feet deep to make the water 
section bear the same ratio to the submerged section of the boat as in the first experi¬ 
ment, and nearly 9 feet to make this ratio the same as in the second experiment. We 
will suppose these conditions to be the same, and that for the same velocity the neces¬ 
sary mean effort of traction per unit of submerged section will be equal iu the two 
cases. 

We can now compile the following table of velocities and resistances for a tunnel 34 
feet wide, and the boats being 23 feet 6 inches in width, with a draught of 6 feet 4 
inches. 

Table III. 
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This tnnnel is somewhat wider in proportion to the width of the boats than the 
Pouilly tunnel, and of course has less proportional depth. 

It will be observed that the last mean velocity of the second experiment (E) is hut 
little less than the first mean velocity of the first experiment, (A,) and, though the sec- 
oud boat was drawing more water than the first, the mean effort per unit of section 
was considerably less than for the first boat. 

For some reason this second boat moved more easily than the first. We will take 
the second boat for the standard of comparison. If we suppose the resistances to vary 
as the squares of the velocities, one mile perhour would require 8.0*22 pounds traction per 
unit of section according to D, and 7.03 pounds according to E. Seven pounds per 
square foot will be a total of 1,041.8 pounds force of traction, the necessary amount to 
move a boat 1 mil© per hour. 

It was proposed in this single tunnel, with passing-places, to have a timber tow- 
path 5 fret 9 inches wide, in case horse-power were used on the canal; this tow-path 
to be omitted if steam-power were adopted on the caual instead of animal-power. 

The Ordnance Manual (page 472) gives 120 pounds as the mean effort exerted by a 
horse drawing a cart or boat walking, and working 8 hours per day. McAipine men¬ 
tions that, according to experiments made in France, a horse can exert 143£ pounds for 
6 days. These figures refer to a more rapid motion than 1 mile per hour. Trautwine 
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f ives 250 pounds as the power of traction which a horse can exert traveling 1 mile per 
onr. 

But we have here m. timber tow-path. The footing cannot be as good as upon earth, 
even ’by placing some of this material on the path, (which would cause it to rot oat 
quickly,) and several horses would be necessary, arranged in single file. These disad¬ 
vantages would seriously decrease the effective power of the horses. 

Our boats have 148 83 square feet of submerged section, loaded to 6 feet 4 inches. 
One pound per square foot seems to me to be all the effective force we could expect 
under the circumstances from each horse. Assuming; this to be so, at least 7 hones 
would be required for each boat to move 1 mile per hour. At the turn-outs these 7 
horses, with drivers mounted, would have to pass the horses of the boat in the turn¬ 
out. This inanoeuvei* on a narrow tow-path must be tedious and difficult. The time 
allowed at turn-outs hour) is surely as short as with safety can be assumed. 

One mile per hoar, we have seen, wi\l render 12 turn-outs per mile necessary. E»ch 
being 140 feet long, their aggregate length per mile wonld be 1,680 feet. Thus nearly 
one-third the entire length of toe tunnel would be excavated to a width sufficient for 
passing boats everywhere, which, with the expense of finishing off the ends of the 
recesses and the expense contingent on changing from one section to another in the 
excavation, wonld probably make fully one-third the difference of cost between a sin¬ 
gle tunnel 34 feet wide and the tunnel of 52 feet width, as originally proposed. The 
uncertainty of action of the 34-foot tunnel would still remain to be considered, together 
with its disadvantage of not admitting an increase in the trade of the line inexcesof 
6 boats per honr, (i. e. y 3 each way,) 

A current through the tunnel from west to east wonld somewhat change the condi¬ 
tions. The eastward boat would have the benefit of this current, and would read 
the turn-outs in time probably to pass into the recess before the arrival of the west¬ 
ward boats. The westward boats wonld have no delay at turn-outs except in thedM- 
culty of passing horses. Supposing no delay, (as might be the case if a recess wen 
provided for horses beyond the recess for the boat,) the formula wonld reduce to 
« = Nr, and with a rate of movement of 1 mile per hour, only six tarn-outs would be 
necessary per mile to provide for six lockages per honr. I estimate that a velocity of 
more than one-half mil© per hour will be necessary through a channel 3-1 by 9 to supply 
water for the canal eastward to Covington. The westward boats must stem this car- 
rent, and to make 1 mile actual progress wonld require about the effort of trachea 
corresponding to the second part of the second experiment. Assuming 148.83 pound* 
to be the effective effort of each, horse, 18 hoiw» would be necessary ; an unmanage¬ 
able number in such circumstances. Fewer horses will give less speed and render 
more turn-outs necessary. 

It may be said that the westward boats will be more lightly loaded than the east¬ 
ward ones, (i. e., to less than 6 feet 4 inches,) and therefore will offer less resistpet 
than that above mentioned. Generally this will be so. But a large transfer of iron- 
ores from east of the Alleghanies to" the west is to be expected. A single heavily- 
loaded or slowly-moving westward boat will modify the time of passage of every 
eastward boat which it meets while in the tunnel, being one for each turn-oat. If « 
suppose but four turn-outs to the mile, and that heavily-loaded boats shall succeed 
each other at intervals not greater than ten hoars, the whole traffic in the tunnel most 
conform in time of passage to these heavily-loaded boats. A current of one half wile 
per hour must render the checking of the speed of the eastward boat and the hauling 
of it into the recess a difficult manoeuver in a contracted space such as this 34-foot 
tunnel. It cannot be done quickly. Abont 300 pounds traction would be necessary to 
bold the boat in this channel-way against a current of this velocity; more than the 
effort which two horses pot forth in towing at a walk. Without expanding the sub¬ 
ject further—already perhaps too long drawn out—I would state my opinion as decid¬ 
edly opposed to ifte tunnel with passing-places for single boats, the boats being moved 
by animal-power. It should be remarked, however, the original proposition contem¬ 
plated the use of boats which would offer less resistances to movement, as the loch 
were assumed but 20 feet in width. 

If steam-power be used on the canal, the tow-path is dispensed with, and cinsiffl* 
stances change. The eastward current will aid the eastward boats, and they should, 
without doubt, enter the turn-outs, and probably would be able to complete this m*- 
noeuver at least in time to enable the westward boat to proceed without delay. Th* 
formula n = Nr will express the relation existing between the velocity of the wea* 
ward boats, the number of turn-outs per mile, and the number of boats which can j»» 
out of the tunnel per hour. With 4 turn-outs per mile, the net velocity of the vert* 
ward boat must be H miles per hour to provide for 6 lockages in that time. The ac¬ 
tual velocity against the half-mile current most be 2 miles per hour. With this ve¬ 
locity, the resistance per square foot of submerged section wonld be 28.1 pounds, 
according to the first part of the second experiment, (D,) and 26.7 pounds, according 
to the second part (E) of the same experiment. The first experiment gives 281 pounds 
for a velocity of 1.92 miles per hour, water-way being 10 feet deep. We will sopp®^ 
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US pouucls to be correct. The total resistance for a boat drawing 6 feet 4 inches will 
then be 4,167.24 pounds. Two mi lee per hour is 176 feet per minute. The work of 
moving the boat at this rate will be 734,434 foot-pounds per minute, or 22J horse-power 
(effective force) must be employed. 

Lagren6 says that the co-efficient of the useful effect of the screw varies between 
0.42 and 0.64, taking the work of the pistons of the engines as unity.—(Experiences 
Dynaraometriqucs, par M. Taurines, 1*359.) This is for ma ioe-enginee Labrousse 
states (Traits de Ton age sur Chaiue noy<5e) u that in oar canal, (France,) where the 
dimensions of the lock-chain hers compel the use of boats with certain particular con¬ 
ditions of form, any system of * * * screws * # * will not realize more than 
25 per cent, of the motive force.” 

The loss in this tuuuel must be still greater. It is therefore more than probable that 

necessary, with four turn-outs per mile, cannot be obtained with engines 
economical for the navigation of the open canal, 
may be, lliongh exceedingly doubtful, that the power used on the canal could gen¬ 
erate a lower velocity, which, with a permissible number of turn-outs, would provide 
for six lockages per hour. A uumber of turn-outs permissible in view of expense is 
here meant. Without discussing the question, I would state au objection to any sys¬ 
tem of turn outs, which becomes more grave as their number is increased. If the tun¬ 
nel were worked systematically and to its full capacity, each compartment, as noticed 
above, would contain a b?at, adjacent compartments beiug occupied by boats moving 
in opposite directions. Each boat, when arrived at a vacant turn-out, should with¬ 
draw into it aud remain till passed by a boat moving the other way. It could then 
proceed. This alternation is positively necessary, aud, as long as the working be full 
and regalar, would operate very well, but if there be a failure in either of these condi¬ 
tions, coufusion must necessarily ensue. The tunnel proposed would have thirty or 
more turn-outs, supposing four per mile. Each of the numerous delays incident to 
any traffic will have its effect in increasing the confusion within the tunnel. One boat 
moving irregularly will communicate this irregularity, in a greater or less degree, to 
sixty boats. Id a time of slack trade boats would not present themselves at proper 
intervals at the portals. Some compartments would then be unoccupied by boats, 
unless indeed all the boats within the tuuuel be compelled to await the arrival of those 
behind them. Ourside certain limits this could not be thought of. The captain of 
each ho it, when arrived at a turn-out, must know whether to withdraw into the recess 
or to proceed. A mistake would be very difficult of correction. We cannot hope that 
thirty turn-outs will answer our purpose, and a greater number will increase the diffi¬ 
culties. This objection should -of itself prevent the adoption of passing-places for 
single boars in a tunnel of considerable extent. 

A single tunnel wide enough for passing everywhere, or two f unnels of single width, 
would remove this objection. Though the movement would be more slow than on the 
open canal, the boats could pass out one end as rapidly as they could possibly enter at 
the other. The importance of decreasing the first cost impels us to provide for an or¬ 
dinary trade at least, without the construction of the second tunnel, or a large tunnel, 
if it can be avoided. The movement of boats in fleets seems to offer the only chance 
for a solution of the problem. 

In the formula n = N (t? ■+* nt), we can snpposc N to be a namber of such fleets, and t y 
instead of the time lost by a single boat at each turu-out, will be the time lost by the 
entire fleet, and, if the eastward current be sufficieqtly rapid to enable an eastward 
fleet to arrive at and withdraw into a turn-out before the arrival of the westward- 
bound boats ,t becomes zero, aud the formula reduces to n = Nc for the westward fleets. 

problem, the experiences at the tunnels of the St. 
the Pouilly tuuuel, in France, are of great value. 
M. Lemoyer contributed a memoir to the Annates des Pouts et Chauss|e8. 1863, on the 
towage of boats in the tunnels of the St. Quentin Canal, containing muclr valuable infor¬ 
mation. It is here condensed, tho^e portions being omitted which do not im 
concern us iu our Investigations. 

“ There are two tunmels (Riqueval and Tronquoy) on.this canal, separated by a short 
distance. The Riqueval tunnel is Id,603 feet in length, and the other is 3,606 feet. 
The water-way was at first 17.06 feet in width, and 7.546 feet in depth, with a solid 
banquette on each side 4.6 feet wide, and raised about 2$-feet above the ordinary water- 
level. From the opening of this line, in 1810, to 1857, boats were towed through these 
tunnels by men and women, eight or ten beiug assigned to each boat. The boats for¬ 
merly drew nearly 5 feet of water, aud though all the locks had a minimuui width of 
17.06 feet, the greater part of the Flemish boats had but a width of 14.44 feet. The 
privilege of the tunnel was free to all. The slowness of movement was such that the 
boate generally rtqiired twenty hours to traverse the Riqueval tunnel from portal to 
portal. Transit iu the same direction could occur only ou each second day. 

u The iucrease of commerce necessitated the adoption of some method of traction 
which would reduce the delay incideut to hauling; and January 20, 1840, tea meu 
were employed for each twenty tons, iu order to iucrease the rate of movement aud to 
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doable the utility of the canal by permitting transit each way each day. Competition 
with railroads mad© the enlargement of the Flemish locks necessary to admit the wider 
boats, and the draught of the boats was increased to 5.91 feet, aucl the depth of the 
water throughout the line to 6.518 feet. With this increase in the draught of thetoato, 
the difficulties of traction became so great that hauling by men was practically impos¬ 
sible. The time of transit, which before this modification of the boats was sevea or 
eight hours, soon increased to sixteen aud eighteen hours. By degrees the men, from 
exhaustive labor, refused to continue work, and an increase or wages could not prevail 
on them to remain in a service which was beyond their strength. Foreseeing u 
immediate abandonment of this means of tractiou, the management tried various 
means to assure the towing of boats. A trial of steam-towing had demonstrated that 
its employment was here inapplicable, with the defective smoke-consumers then in 
use, on account of the inconveniences arising from the gases genera tod by combustion 

and because of the ill.effects of frost within the tunnel, which is excavated through 

chalk, and is bat partially lined with masonry.* 

“ When the boats were towed by hand, doors were used at the ends of the tnnselto 
diminish the action of the frost, and the shafts bad been hermetically closed. Deprived 
of this mode of traction, the management bad recourse to horse-power. The banquette* 
were not provided with guard-rails, and the nse of animals on such a narrow tow- 
path was not thought of without providing by some means to prevent accidents. Mov¬ 
able guard-rails were then adopted, which removed all danger. Two large transvem 
bars were securely lashed with ropes near the bow, by means of which the guard-rails 
were attached to the boat, and moved with it. A horse on each banquette was tied to 
the fore parr, of the guard-rail and the tow-line was attached to the boat. 

“A fleet of fifteen boats was first tried, towed by 30 horses. The time of transit ei* 
ceeded 14 hours. Two other trials not more successful. 

“ Finally, fearing that this low rate of speed was due to the fact that the horses wav 
unaccustomed to this kind of labor, twenty teauis perfectly broken by daily ase in the 
approach cuts were used, and placed In charge of the best drivers. 

“The number of superintendents was doubled, yet, notwithstanding all precaution 
taken, the experiment failed completely, us ihe convoy required 13 hours to travel* 



“It waa found that the low rate of speed, by compelling the horses to take short 
steps, neutralized most of their power, and the result produced was altogether oul of 
proportion to the fatigue endured. More powerful means were necessary. 

“ Out of a number of methods proposed, but one appeared worthy of trial. Ilcffl- 
slated simply of ft boat fitted with a platform, raised to clear the banquette, on whid 
horses traveled to torn a capstan. A rope or cable attached to some point ahead, ««d 
making two turns round the shaft of the capstan, provided the means of forward move¬ 
ment when the capstan was turned. This device was of great value, as the inertwe 
of power permitted the formation of tows of 30 to 40 boats. The time of transit was 
even now from 10 to 12 hours. 

“ Improvement In the details produced no acceleration of movement, since the resist¬ 
ance due to the contracted width of the tunnel could not be diminished, aud it in¬ 
creased in great proportion to the increase of speed. 

“ The water-way was next enlarged by the removal of one of the banquettes, giving 
an increase of 4.6 feet in width. As a further improvement the ropee were dispensed 
with, and a submerged chain was put iu use instead. Eight horses were used to to* 
large fleets, but this number might be diminished according to circumstances. Tk 
chain after three years 7 use has suffered no deterioration, and none of its linkshs« 
been broken. The arrangement enables each horse to tow about one thousand into 
tons, moving regularly with a velocity of about f of a mile per hour. This mode of 
traction has reduced toe cost so materially that the toll is less per ton per mile thw 
on any other po0ion of the canal, or even on the river navigation connected tbt«- 
with. The time of transit was reduced to about seven hours for ascending fleets, and 
to little more than five hours for those descending.”* 

In 18681 s team-to wage with submerged chain, theretofore considered impossible, w» 
inaugurated. 

M. Bazin lias given in a note (Annales des Fonts et Chanssdes, 1868) very intertit* 

in g d etai Is on the use of steam.to wage established at the Pouilly tun nel of the B*r* 

gundy Canal, in which note were published the experiments mentioned in a preriess 
part of this report. From this note the following information is extracted: 

“The tunnel of the Burgundy Canal, in which a system of steam-towage hasj®* 1 
been established, has not the exceptional length of that of th© St. Quentin Canal. 
trade of this line, paralyzed even to the present time by the condition of the river 

* Stoam-towiug has since been uccesa fully inaugurated.—T. T. 

t Letter to Prof. G. L. Andrews, U. S. M. A., ffroniTlr. E. Malezieux, Chief Engineer «f 
the Corps des Fonts et Chaussdes, transmitted to General J. G. Barnard, Corps of Esp* 
neers, U. S. A. 
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Yonne, the improvement of which is not yet completed, is still leas active; and the 
tunnel is on the least frequented portion, where tbe annual carrying' trail© is only aboat 
120,CP*) tons.. Navigation on this account was none tins less subject to serious embar- 
Tussmen t.s w h i oh a more active trade won I <1 i in in edi ately aggrav ate. T b e t o n nel in 
10,991 feet in length, with an approach cut 2,9511 feet long at each end. The approach 
cuts, like the tunnel, are but wide enough for one boat, being 21.98 feet at the water- 
surface, and 20.38 feet at the bottom. 

' The water-way of the tunnel js 20.38 feet wide at the water-level, and 18.7 feet at 
the bottom. 

“The water in the summit-level is constantly 7.2 feet to 7.87 feet in depth. The 
length of the portion with single widths, comprising the tunnel aud approach cuts, is 
3.2 miles. 

“Tbe rule in operation before the establishment of a system of towage allowed the 
boats 6 hours to pass over this distance; tbe convoys approaching from the side of the 
Yonne entered at noon and midnight, and those coming from the water-shed of the 
Sa6ne, at 6 o’clock, morni ng and even i ng. The motive power was furuished by m en 
to the number of 4 to 6 to each boat.. The tunnel having no tow-path, these men 
hauled on a chain attached along one of the sides. 

“The establishment of a more powerful mode of traction became urgent, especially 
in view of the probable increase of traffic when tbe canalization of the Youne should 
be completed. A decree of .April 28, 1866, a« thorized t be creation, at the ex pause of 

the state, of a system of steam.towage, which was placed in operation on February 5, 

1867. 

“The tow-boat employed at the Pouilly tunnel was constructed according to the sys¬ 
tem of M. Bouquid. This system, of which the small one in use at Paris, ia tbe hist 
level of tbe St. Martin Canal, is a specimen, is distinguished from other methods iu 
this, that the chain, instead of passing over the middle of the boat, rests simply on a 
pulley at the side, passing over only a portion of its circumference. The groove of this 
pulley is provided with recesses in which the links of the chain areeugaged, which re¬ 
quires that the links should be of a uniform size. The lateral position of the pulley has, 
for very narrow tow-boats, as those operating in a tunnel of single width should be, 
the advantage of clearing the deck, which the passage of the chain over the middle of 
the boat would incumber to an extent frequently daugerous and embarrassing while 
maneuvering.* 

“The engine is high-pressure and condensing,t of fifteen horse-power. Motion is 
transmitted to the shaft of the pulley by means of a belt and gearing under the deck, 
which ibn® remains 'perfectly free. The gearing permits two different velocities of the 
pulley, according as the boats in tow be heavily or lightly loaded. These velocities 

are as 3 to 5. The total length of the boat is 72.2 feet, and its width 10 feet 8 inches. 
It cost $8,074.50. 

“The steam tow-boat at the Pouilly tunnel is probably the first employed for this 
purpose In France, and the experience here obtained furnishes useful data on the special 
difficulties of its use in like cases. The resistance to .traction, on which a connected 
series of experiments has not been mode, is very gTeat, and the movement of convoys 
creates very complicated uadulatory motions throughout the whole extent of the level. 
Tbifj'great resistance requires that a large margin should be allowed for tbe estimated 
power to be given to the tow-boat. 

“ The water displaced by the progress of the boat not havtog, as in a water-way of 
great width, room to flow off freely at the sides, is obliged to escape with great velocity 
through the narrow space between the boat and tbe sides aud bottom of the cut, thus 
causing a permanent difference of level from stem to stern of the boat, which differ¬ 
ence of level is greater as the dimensions of the boat approach those of the canal. In 
experiments made by ns this difference at times was nearly 8 inches. 

“ The progress of a convoy of boats in a tunnel of great length causes movements in 
tbe entire mass of the level. As soon as the convoy enters the tunnel, it presses the 
water before it, which pressure is transmitted forward iu tbe form of a wave, which 
traverses the length of the level to its extreme end, from which it is reflected, and re¬ 
turns toward the convoy, reaching which, it passes on to the other extremity of the 
level, from which it is again refected, and so on with gradually-diminished height. It 
is besides clear that any variation in the velocity will create secondary waves similar 
to 'this. An increase of the velocity will increase the difference of level, producing a 
new wave, the motion of which will be in the same direction m that of the convoy. 

“On the contrary, a slowing-up of the boats will allow the water to flow backward to 

attain its equilibrium by passing under the boat, causing a new wave, which will be 

^. .. ...... 

* This method permits the chain to be readily taken up or thrown off, which cannot 
be dene if the chain passes over the middle of the boat.—T. T. 

tThe condenser is absolutely necessary In a tunnel, as, because of the slownew of 
movement, the escape of the steam immediately produces complete darkness.—M. 
Bazin. 
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;ate<l in a direction op josite to the motion of the convoy. Variations in the sec¬ 
tion of the canal will also produce effects of the same kind. These causes collective!y 
^pve rise to very compile .ted phenomena. We had no very certain data to determine 
the power necessary for a tow-boat. Some trials made in hauling cine, two, and three 
'boats by men in the tunnel and horses in the approach-cuts would mem, to give for the 
"value of the effort fF) of traction, necessary to prod nee a velocity (r) with (a) loaded 
boats drawing 4'.6 foot, 

F = 159 n r 3 *, 

'which, expressed in horse-power, is 


P ^ .2890 n r 3 * 




According to thin 
eeven boars with 
that thin result 
the force of t 
Those estimates 
tiave been givrll 
M. Bazin, in d 
which the nature 


formula, a power of fifteen horses should suffice to tow a convoy of 
a velocity of nearly 2 feet per second. It was even very probable 
be exceeded in practice, since it could be affirmed d priori that 
should increase in a less ratio than the number of boats in tow* 
have been confirmed by careful experiments, the results of which 
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tirst boat is about double that of each succeeding 
■changed to English weights and measures is 


the same fleet.” This formula 



in which P represents the necessary horse-power; n the number of loaded boats in tow. 
and r the velocity iu feet |>er second. 

The force of fifteen horse-power will then suffice to move eiglit boats with a velocity 
of nearly 2 feet per second. 

# “ This formula is evidently but a mnemonic rule applicable to this particular case, 
mince it omits various elements of the question, and notably the most important ai 
the relation between the submerged sectiou of the boat and the section of the 



water-way.” [If we suppose the water-way of the Alleghany tunnel to be 31 feet6 
Inches at the surface and 30 feet wide at the bottom, with a depth of 11 feet, the coo- 
clitions will be nearly the same as in these experiments, supposing our boats to be© 
feet f> inches in wicKh, and to have a draught of 6 feet 6 inches. In fact the sectiau 
of this tunnel is somewhat greater in proportion to the section of the boat than wie 
the case at the Pouilly tunnel, these ratios being to each other as 357 to 309. Omit- 
'ting this difference, which will be to the advantage of onr calculations, we may apply 
the data furn ished by the Pouilly expert meats in the discussions of the Alleghany 
^ u nnel.] 

M. Bazin, in the memoir referred to, speaks tbu9 of the difficulty of ventilation at 
tb© Pouilly tunnel: “All precautions possible had been taken to avoid the produc¬ 
tion of smoke ; the tubular boiler was heated with coke, and a small jet of steai 
jjected under the grate permits an energetic draught to be obtained at will, 
exist besides, at Pouilly, uineteeu shafts, of little depth it is true, since this 
-does not exceed 13If feet. 

o However, there were all grounds for hope that the ventilation was sufficiently as¬ 
sured. All went well during the first montu, but shortly after the crews of the boats 
were several -times seriously inconvenienced. The danger of asphyxia was even suffi¬ 
ciently serious to create fears for the possibility of continuing the service. The vol¬ 
ume of gas arising from the combustion of coke was in too small ratio to the volume of 
air in the tunnel to afford an explanation of these troubles, and the inference was un¬ 
avoidable that the gas could in certain special conditions accumulate on the tow-boat, 
and in fact an attentive study of the circumstances very soon showed that such should 

be the caee. 

“The air within the tunnel Is never in repose. The direction of the wind on the 
exterior; the difference of temperature of the two long approach-cuts, one of whieh 
opens to the south, the other to the north ; finally, the influence of nineteen shafts, 
give rise to currents the direction and intensity of which are continually varying. 
Frequently several changes in the direction of the currents may b© observed in passing 
through the tunnel, the air ascending at some of the shafts, while at others the air has 
a downward direction. When the current of air is in an opposite direction to the mo¬ 
tion of the tow-boat, the gas issuing from the smoke-stack passes to th© rear and dis¬ 
perses ; but, on the contrary, when the current has the same direction of motion as the 
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* These forniulte have been changed to suit English weights and measures; r repre¬ 
sents feet per second.—T. T. 
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boat, it may happen that their velocities may be about the same, in which case the air 
which envelope the boat follows along with it. 

“ Tb© gases can theu accumulate as they would do in a limited space. There is formed 
then above the deck a, kind .of cloud, heavily charged with smoke and irrespirable 
gases, which accompanies the boat ia its progress. This effect is aided, moreover, by 
the impulse given to the air within the tunnel by the forward movement of the convoy, 
especially if one of the boats is loaded with a raised cargo, which, in a manner, forms 
a piston and presses the air before it. Carbonic acid, which alone constitutes nearly 
tlie entire volume of gas produced by the combustion of coke, presents of itself no 
serious clanger, unless when mingled in large proportion with the air. But there is 
also produced a small quantity of carbonic oxide and sulphurous gas, the action of 

.which is very much more to.be feared. The carbonic oxide is extremely deleterious, 

and can even in small quantities produce a real poisoning, of which the first symptoms 
are vertigo, accompanied with violent headache, weakness in the legs, and sometimes 
vomiting. The crow of the tow-boat have several times, after traversing the tunnel, 
felt these effects. However, by carefully watching the fire, taking special pains not to 
overload the grate when passing through the tuunel, these troubles may be almost 
avoided. 

“The sulphurous acid, notwithstanding its irritating action on the organs of respira¬ 
tion, presents much less danger, but it is impossible to prevent its formation, all cokea 
containing some traces of sulphnr. 

“There is also produced a small qnautity of snlphureted hydrogen, the presence of 
which is explained by the passage through the incandescent coke of the small jet of 
Bteam used to create a draught. This gas is in part decomposed by the moist air of the 
tunnel liberating the snlphnr, which remains in a state of suspension in the smoke, gi viug 
to it a very peculiar milky appearance. When the gas accumulates on the tow-boat, 
the decomposition of the sulphurated hydrogen even suffices to cover certain objecta 
with alight coat of sulphur powder. The cause of the accidental accumulation of 
gas being known, by what means can a remedy be applied ? 

“The only means injuring efficacy would be evidently to establish at the two ex¬ 
tremities of the tunnel ventilating furnaces, with movable partitions permitting the 
current to be reversed at will, so that It might always be opposed to the motion of the 
boat. This radical solution, admissible in the case of a very important traffic, would 
have necessitated, unfortunately, at the Pouilly tunnel, sacrifices out of proportion to 
the very restricted trade, and it became, therefore, necessary to have recourse to 
means leas certain without doubt, but more economical In application. The curbs of 
tb© shafts have been raised 9 feet 10 inches above the surface of the ground, and fche> 
heavy cast-iron gratings.have been removed, which obstructed about half their open- 
log. This modification has sufficed to notably increase the circulation of air in the- 
tunnel. The shafts are 4 feet 11 inches in diameter; their axes are 8 feet from that of 
th© tunnel, so that their openings do not deboucbe from the crown of the arch, where 
the gases have a tendency to accumulate. It wonld then be advisable, in order to ren¬ 
der the draught more energetic, to so widen the lower openings of the shafts as to join 
them directly with the crowu^of the tunnel-arch. This operation performed at one of 
them seems to have produced a good result. Another very simple precaution has re¬ 
stored the confidence of th© crew's, who were much frightened by these accidents, the 
cause of which escaped them. 

“ The accumulation of gas being due to an accidental coincidence of motion between 
the tow-boat and the current of air in the tuunel, it was t-o be presumed that by ar¬ 
resting the motion of the convoy for a few moments and closing the smoke-stack the 
cnrreut of air would resume its action and dissipate the gas. A trial confirmed this 
supposition. Instead of accelerating the niovemeut, as was at first injudiciously done 
by the crew of the tow-boat, a few minutes' detention snfficed for the current of air to 
carry the smoke and gas fur in advance, and it rarely happened that the accumulation 
again became very troublesome iu the course of the same passage. 

“ Au important amelioration, it would seem, might be made iu the machine itself; 
the addiliou of an apparatus by which the gas issuing from the smoke-stack could he 
cooled and even purified in part. This might, without doubt, Unaccomplished by clos¬ 
ing the chimney and forciog the gas by means of a bellows into a reservoir, where it 
would have to traverse a circuit of a greater or less extent in contact with the water 
of th© canal, an&then expelled at the surface-level. At present the warm gases tend 
to accumulate at the crown of the arch, there forming a local atmosphere about the 
heads of the men employed on the deck of the tow-boat. By expelling them in a cold 
condition at the water-surface, these gases, for the greater part more dense than the air, 
would have little tendency to rise, and w'oukl become intermingled with the surround¬ 
ing atmosphere by the movement of the boats. Their contact with the water in the 
cooler wonld have the additional effect of dissolving a great part of the sulphurous 
acid. 

“This apparatus, the study of which has been asked of the constructor, not having as 
yet been established, the amelioration which we indicate has not received the sane- 
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tion of experience. However, and although the problem of ventilation has been bnt 
imperfectly solved at the Pouilly tunnel, the service baa gone on regularly for a year 
back; and even if the men employed in this service are sometimes i, lifctl- incommoded 
lie fears which they had conceived in the beginning have been completely dispelled. 0 

M. Bazin, writiug January 25, 1875,* says: “ Theservioe is performed with a perfect 
regularity, and it is exceedingly rare that any one is inconvenienced by the gas. This 
result is doe to the experience acquired by the personnel and -especially by the vi®i- 
lenoe of the engineer whom we have had ince September, 186A The personal influ¬ 
ence of a good engine*man is capital. The one we had in the beginning allowed mut¬ 
ters to take their chances, and it is without doobt to his negligence we must attribute 
in great part the sad accident which happened in the summer of I860. 'Jhis accident, 
account of which was rendered to the administration, and probably with which yoo 
are therefore familiar, took place under the following circumstances The cre w of the 
tow-boat and even the boatmen found themselves very much incommoded by the jtas, 
which a boat with an elevated cargo contributed to retain on the convoy. The men 
collected on the tow-boat, detached the tow-line , and abandoned the boats in the tun¬ 
nel. Unfortunately they had not been able to bring with them a boatman who was 
asleep in his cabin. This man, subjected in his sleep to the deleterious action of the 
carbonic oxide, against which be had not been able to bear up, had lost conscioiwoe*, 
and the others could not succeed in carrying him to the tow-boat. When they returned 
to the abandoned convoy no further effect of the gas was felt, but the unfortunate 
boatman, in spite of all efforts, died on the following day without return to conscious¬ 
ness. 

“The new engine-man, who has been employed since this accident, is a very careful 
person, who has himself made successive improvements in the details of the grates, 
which in the first tow-boat were certainly defective. The intervals between the grate- 
bars, the dimensions of the openings, have been so modified as always to have a clew 
fire. 

“ The first boat sent by M. Cl parade had a steam-blast throwing a jet of steam be¬ 
neath the prate. Perceiving a production of hydro-sulphuric acid, I caused the jet to 
be placed m the smoke-stack, but the crew mad© no further use of these blasts, whitA 
they accused, of having contributed to the previous accidents. 

“According to the experience of the engine-man,it is always necessary to enter tbe 
tunnel with a clear fire. If they enter with a fire imperfectly lighted and with too 
much coal oo tbe grate, the action of tbe blast employed to hasten combustion will 
be dangerous. It is probable that a too rapid current of air through the fine force* 
oat the carbonic oxide before it has had time to burn. Finally, although the sern» 
operates perfectly at present, the question of ventilation haw not much advanced. 
The tonnage which we have to move is too small to render costly experiment* possible. 
I know not whether this question his been more fully studied on the St. Quentin 
Canal, where the importance of the traffic woold perfectly justify tbe construction of 
special apparatus. 

“ Our Bliafts have little depth. The neck of Pouilly is very depressed, and tbe maxi¬ 
mum depth is 131$ feet, which is very little for a tunnel so long. The intervals vary 
from 524 to 656 feet. In the beginning these shafts were located in couples—that is to 
say, there were in each 656 feet two shafts 131 feet apart. A certain number of them 
were closed after the completion of the works, and generally there remains but aw 
shaft of each coupK 
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“ In l86isteam-towage with submerged chain, heretofore considered impossible, was 
inaugurated. Since then it has been successfully organized and perfected. It. is at tbe 
present time in operation with regularity and success, by means of two tow-boats, each 
of which traverses twice per day half the summit-level, being about K’f miles gning 
and returning. When a third boat, now in construction, will ha finished, the regular¬ 
ity of the service will lie perfect, as a tow-boat ia need of repairs can be temporarily 
replaced. 

“The long tunnel of the St. Quentin Canal, which extends from %f*cqnrncourt t* 
Biqueval, presents a development of 18,603 feet. Shafts located at distances of 1W 
meters, and numbered from the Riqueval end, were excavated in its construction. Tbe 
pideti of the tunnel are protected by a masonry revetment for ( i,5l5 feet only, being little 
more than half its length. Throughout tbe remainder the chalk forms the aides of the 


gallery. The limes tone there is very much affected by the frost, and it has been c*u- 
sidered indispensable to stop up all this shaft*. and to complete the closure bva system 


•Letter to M. MaMzieux, transmitted to ITofessor Andrews, U. S. M. A,, JorUmaecal 
J. G. Barnard. 
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of turning-doors, by moans of which the tnnael may be closed at the extremities dur¬ 
ing freezing weather. Tho ventilation had beeu imperfect a id the employmeat of 
sfonm in towing of boats had been despaired of. It has been accomplished, however, 
by the following precautions: • 

“ 1st. The 9 shafts, Nos. 5, 14, 18, 25, 29, 32, 37, 44, and 49, have been reopened. 

“ 2d. Their upper extremities have been exteuded bv chimneys 3 to 4 meters in height. 

“3d. The tow-boat for traversing the tnui^el barns coke, and the use of a powerful 
blast, renders the production of soioke almost nothing. 

“ The shafts are of variable depths, from 130 to 330 feet. Thanks to these precau¬ 
tions, the passage of the tunnel is effected without any person ever coin plaining of 
having been inconvenienced. As to the action of frost on the non-revetted sides of the 
tunnel, its effect is scarcely sensible. When the temperature lowers and the traffic is 
arrested by ice the doors of the tunnel are closed, and the circulation of air almost 
ceases.” 

The experience of these two long canal-tunnels demonstrates a number of important 
facts. Among the number are: 

1st. That steam-towing has been successful. 

2d. That to overcome the ditficultiesof ventilation 
of the tow-boat have been necessary. 

3d. That coke should be used. 

4th. That it is desirable to have as few steamers iu operation as possible at one time 
within the tunnel. 

Special steamers will therefore be necessary, and the boats should move in fleets. 
This is true, eveu if the tunnel be wide enough for passiug everywhere, or two single 
tunues be used. Iu the latter case, if the boats were to use their own steam-power, 
there would be with a full trade probably more thau thirty boats in each tunnel, all 
steamiug at once, while, if the boats were moved in fleets, there would be but one 
steamer to each fleet. Besides, these tow-boats would have special appliances to 
decrease the quantity of smoke and gases, which would be too much to ask of all boats 
doing business on the canal. 

Believing the necessities for special tow-boats to be evident from what precedes, 
further discussion is not attempted. 

To move boats in fleets, the method by submerged chain is undoubtedly the best. 
There is comparatively little loss of power. The method is very simple in its arrange¬ 
ment. It cousists of a chain or cable, (wire,) laid on the bottom, securely attached at 
the ends, with a tow-boat arrange I to maneuver along it. 

What is most important, it has been pul to the test of actual experience, and is there¬ 
fore not at all experimental. Iu France this method has received extensive applica¬ 
tion on the rivers, and is also iu use in a portion of the Erie Canal, under the name of 
the Belgian system of towing. 

My opinion as at present formed is in favor of using a chain, on account of the 
facility of repair. A break in a wire cable would require au expert to splice it. This 
would be difficult to do if there were not considerable slack available, as there would 
not be in this instance. The chains used are made in sections, connected by links, 
which may be readily opened. The section containing a broken link may then be 
removed at any time, and a new section put in its place. A supply is always kept on 
the tow-boat for emergencies. . 

For greater security I would recommend that the tow-boat be provided with 
ley on each side, and that two chains be laid on the bottom at a distance apart 
to the width of the tow-boat. This would be very necessary in a tnunel with 
rent, so that if oue chain broke the fleets would still have one to bold to; otherwise 
all the boats eastward of the break would be washed into the basin of the eastern 
approach. The chain has the further advantage of greater friction on the bottom, as 
compared with the wire cable. 

The chain will have an important use iu assisting, by the application of proper 
brakes, the retardation of the descending fleets preparatory to hauliug them into the 
recesses. Two chains will be advantageous in this maneuver. The chain always has 
a tendency to draw to the inner side of a bund, aud if it did do so would preveut the 
progress of the tow-boat. A rapid current corrects this teudency, or, if the water¬ 
course be wide, the steering power of the boat will compel the chain to remain in the 
channel. Within a tunnel we can depend on neither of these aids, and there must be 
no teudency of this kiud. 

PEHFKCT STRAIGHTNESS IS NECESSARY. 

Attention is now invited to sheet No. 1. of the summit division. Mr. Hutton’s pro¬ 
posed tnunel of 1870 is laid out ou a. curve, so as to decrease the depth of shafting, by 
placing them farther toward the valley than the surveyed or experimental line. By 
increasing the depth of shafting, this location conld be made perfectly straight. No 
straight line can be located within the ,; mits of the survey of 1874 from Brush Creek 
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to the Greenbrier River direct withont great depth of h] afting or great distanefs 
between them. From the initial point of this direct line (designated Northern line, 
1874) to the south fork of Howard’s Creek the ravines fall to the north of the line, and 
a very good location can be obtained on that side, straight to the Greenbrier Mount¬ 
ain. The best line for tunneling this mountain is by way of the two ravines imme¬ 
diately sontli of the line. But this line makes an angle with any straight line from 
Brush Creek to the Greenbrier, anil is therefore not available for onr purposes. If we 
limit the depth of shafting to about 600 feet, the best straight, line through here is 
from Brush Cr©c: ; k to a point in that ravin© debouching into the valley of Howard's 
Creek, north of the line, and beading near station 507 -f- 33. We wonld have oothi* 
location one shaft (eastern) GOO feet in depth, and one (western) 520 feet, with a distance 
between of 9,450 feet. 

Estimating 30 feet per month for shaft-excavarinn, and 100 feet for tunnel-heading, 
the time of completion wonld slightly exceed sixty-six months. The length of the 
tunnel wonld be abont 50,500 feet. 

On the southern line, from Brash Creek to the south fork of Howard’s, the ravines 
fall to the south. Beyond the railroad, there is a ravine south of the line, heading 
near station 368 4* 50. On the other side of the crest the ravines fall to the north, but 
shafting may be obtained sonth of the line, and lower down the ravines than for Hoi- 
ton’s location. A straight line may then be obtained from Brnsh Creek to Howard! 
Creek, south of the surveyed line. This line is chosen for the following reasons: It has 
mnch more advantageous shafting than either of the others as to depth, distance be¬ 
tween shafts, and proximity of location to railroad ; it requires about 9.000 feet lew 
tunnel than the line from Brush Creek to the Greenbrier direct, and while the tannet 
is somewhat longer than Hutton’s proposed tunnel of 1870% there is saved more than 
13,000 feet of c&Dal on the eastern slope. 

The necessity of towing the boats throngh the tnnnel in fleets being admitted, there 
must be a basin pf suitable dimensions at each end. As the line must enter the villej 
of Howard’s Creek below the lovel of the stream, ou account of water-supply, the 
basin at this end is readily obtained by building a dam at a proper point, aud a burn 

may be obtained in Brush Creek Valley in the same way. 

The elevation of the tnnnel, which is the summit, should be now fixed. The elec¬ 
tion of 1,700 feet above tide was recommended by Mr. Lorraine, and mdcpted for Hot- 
ton’s location of 1870. On account of the expensive approach in Howard’s Creek.it 
has been suggested to raise the summit 20 feet. (See Mr. Latrobe’s letter to Chief of 
Engineers, supplementary to the report of the board of engineers, March 19,1874.) 

Various considerations enter the discussion of this question. If the lower level to 
adopted, the basin iu Brush Creek Valley (see sheet No. 2, summit division) maybe 
formed by a dam a short distance below station 77 + 50, and the tunnel should de¬ 
bouch near the upper end of the pool. This pool will have about 1,800 feet effeetm 
length; its total length will be somewhat more. If the higher level be chosen.the 
dam may be located at station 89, giving a pool of aliour, the same effective length m 
the other. There is scarcely enough d'tference in the capacity of these pools to bare 
weight in the decision. A basin of necessary capacity for either level may be obtained 
in Howard’s Creek. 

The valley of this creek fsee sheet No. 3, summit division) below Hart’s Run to 
Caldwell’s station is narrow and tortuous. Near the point where Hutton's line of 
1870 debouches is a rock-spur 80 to 100 feet above the valley, and causing it to make 
an abrupt bend. From station 582 + 47.8 up the valley, for about 1,000 feet, high 
ground, having the character of a bluff, comes very close to the line. The level of the 
creek near here is about 1,744 feet—too high to permit it to euter the canal at the 
higher level. For either level, the cutting will be deep and long. It must also to 
wide if it pass around the bend ; in which case the creek should be passed throngh 
the spur. To avoid this, I recommend that tlie creek bo passed over the cut, and that 
the spur be tunneled for the canal. The canaf and creek will then connect below. If 
we suppose the creek-bottom 4 feet above the crown of the aquedurt-arcli, and that** 
feet be as little as can be admitted between the water-surface and the crown, then the 
water-surface can be no higher than (1720.) This is, therefore, taken as the superior 
limit of the elevation of the summit [i. e. with u canal bottom ” at (1713.)] 

We can now locate the tunnel-lines for these two levels, (1713) and (1700.) It is de¬ 
sirable to have the approach cut in the valley of Howard’s Creek straight, and in the 
prolongation of the tuonel, so that the out may be no wider than the tunnel and the 
towage by submerged chain may be need from one basin to the other. 

The low bluff above station 582 + 48 should be avoided, and in Brush Creek Valley 
the tunnel should debouch so as to utilize the basin corresponding to the level token. 
The eastern portal for the (1700) level is taken near the upper extremity of the 17W 
curve. The eutire pool will then be below. Liu© “A’’ is the line recommended for this 
level. For the (1713) level 1 ine “ B ” is recommended. This line has almost the identical 

* Hutton’s tunnel is 4h,.$-u leet iu length. The tuuuel now recommended is 41,505. 
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location of approach in Howard** Creek as the (1700) level, (see sheet No, 3, summit di¬ 
vision) but debouches in the valley of Brush Creek at the upper extremity of the (1720) 
curve. These lines, as shown on sheet No. 1, are the lines of shafting. If the lower 
level be taken, it is intended the tunnel and approaches shall be north of the shafts, 
while the opposite is intended for the higher level. 

The basin in Howard's Creek Valley is formed in each case by a dam ju-t below sta¬ 
tion 106 + 73 of the Howard’s Creek line. 

Each of these lines has advantages and disadvantage 
thought best to place a statement of them side by Bide tb 
of each. 


ie better to judge of the merits 


Upper level. 

Length of main tunnel, 41,505 feet 


It is 

line 
culty 


probable that shaft 
unavailable from depth 
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req uire 

By shafts Nos. 5 bis, and 8, the excava 
tion will reqnire 62.13 months. 

By shafts 1 and 3 bis, Lewis 
will be tunneled in 47.5 months. 

By shafts 1 and 3 bis, Lewis 
will be tunneled in 48$ months. 

Pumping will stop at shaft No. I in 
eleven months, and the eastern heading 
of Lewis Moautain will be open lo the 
portal. 



Lower lecel. 

Length of main tunnel, 43,040 feet; be¬ 
ing 1,540 feet longer than for higher level. 
By using shafts Nos. 2, 6, and 7 of this 






ms 



excavation 




will reqnire 59$ months. 

By shafts Nos. 5 bis , t 
tion will require 64$ months. 


By shafts 1 and 3, Lewis 
be tunneled in 51$ months. 


The eastern heading of Lewis Mountain 
will not be open to the portal till the end 
of the twenty-second month. This is quite 
an advantage to the upper level. 


It is thus seen that, for time of excavation, the only apparent advantage possessed 
by the lower level, exclusive of lockage, is the availability of shaft No. 6, and less time 
for the excavation of the headings between shafts Noe. 3 and 4, and between shafts 
Nos. 4 and 5, or 5 bis. In the estimates made for times of excavation, 30 feet per month 
is allowed for chafe-excavation, and 100 feet per month for tunnel-heading. These 
rates of progress are taken the saute whether*the headings he driven from deep or 
©hallow shafts or from a portal. 

By omitting shaft No. 6, the upper level has the advantage in time of excavation, 
which it retains, if shafts Nos. 7 and 2 be omitted. 

In considering how far the omission of these shafts will delay the execution of the 
work, the experiences at other works of this kind are interesting. 

Mr. H. D. Whitcomb writes me as follows, relating to the Great Bend Tunnel: “I do 
not know that I found any difference in penetrating from shafts or portals. So long as 
the hoisting-power is sufficient, there can be no material difference.” (He states very 
little water was found.) 

The earlier progress of the Hoosac Tunnel affords no criterion of the progress to be 
here expected, and we can only ase the results from the time Messrs. Shauly commenced 
operations in 1869. The central shaft was already excavated to a depth of 583 feet, 
leaving 445 feet to grade. Work commenced here May 20, 1869, and 
reached grade August 12, 1870, in little 



When it m considered that this progress was in the lower half of a shaft 1,028 feet 
deep, it may well be assnmed that the excavation will be much more rapid in the 
©halts of the Alleghany Tunnel, especially in those shafts less than 300 feet in 
depth. In the Hoosac Tunnel, 1869, the average monthly progress from portal-head¬ 
ings was 137.7 feet; in 1870,119.3 feet; in 1871, 130 feet; in 1872. 133 feet; and in 
1873, 135 feet. 

Two and fonr-tenths months were employed, after the shaft was sunk, in prepara¬ 
tions for the tn d nel-extension, such as trimming the aides of the shafts, repairing and 
strengthening the timbers and girders, in the removal of the pipes and pumping-ma¬ 
chinery provided by the Srate which were used while making the shaft, and the re¬ 
ducing them by mains and pumps of larger capacity. Much of this time might have 
been saved had the original preparations been adequate. The shaft, as has been stated, 
reached grade August 12, 1871). Owing to the above delays and the breaking of ma¬ 
chinery, only 60 feet advance was made at one heading from this shaft;, and 87 feet at 
the other heading, to January 1,1871. During the next year only 277 feet were driven 
from one of these headings, and 153 feet from the other. In 1872,' better progress was 
made, at one heading 1,226 feet being driven, (in 11$ months,) while but 119 feet ad¬ 
vance was made at the other. “The advance of this heading was suspended during 
more than ten months of the year, by reason of enforced delays arising out of the large 

volume of water encountered, and an apprehension of developing a further increase of 
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quantity, which would exceed the resources of the pumping-machinery provided for 

its removal.”* 

It will be seen that the progress at one heading was a little more than 100 feet pet 
month, and it probably would have been as rapid at the other, had it not been for the 

fear of water, or had sufficient pumping.machinery been provided. Even the former 

shows much less progress than the portal-headings. Shafts 2 and 6 are more difficult 
of access than Nos. 1 and 5, or 5 bis, and preparations could not be made at the former 
as soon as at the latter. 

Referring now to the profile of line A, (sheet No. I, summit division,) we see that 

by our original Assumption the headings between shafts Nos. 5 and 6 will meet at a 
point 1,343 feet from the latter,and shaft No. 6 will be used for the excavation of *2,636 
feet of tunnel to this time. 

If shaft No. 5 bis be used, instead of No. 5, the headings will meet 93 feet from shaft 
No. 6, and only l,H6G feet will be excavated by means of this latter shaft up to this time. 
The time saved by the use of shaft No. 6, as computed, is nine and one-fourth mouths, 
but the practical saving would undoubtedly be less than this, on account of the greater 
accessibility of the shorter shaft and greater liability to accidental contingencies of 
the longer one. 

Merely as a matter of opinion, I would say the real saving of time would be about 

6 months. 

We will assume 6 months’ saving of time. Shafts No. 5 bis and 7 of line B differ 
little in their circumstances from the corresponding shafts of line A, the former being 
20 feet less in depth, the latter 40 greater. The computed difference in time of exca¬ 
vation is *2i months in favor of line B. We will call it 2 mouths, omitting the as 
the advantage which shaft No. 7 of line A has over shaft 7 of line B. Line A would 
then have but 4 months’ advantage over line B in time of execution in the tunneling 
of Kate’s Mountain. Assuming equal progress at all shafts and all headings, thebe 
ings between shafts No. 1 and No. 2 of line A would meet at a point 683 feet from shaft 
No. 2, and 1,306 feet of tunnel up to this time be excavated through this latter. Tm 
time saved by this shaft is computed at6.H3 months. If we suppose the same decrease 
of time saved in practice as mm assumed for shaft No. 6, line A will present no advan¬ 
tage whatever in the time of tunneling Lewie Mountain over line B, even if w« gap- 
pose shaft 2 to be used in the former and omitted in the latter. 

The shore tunnel in Howard’s Creek Valley is 56 feet longer for the lower than far 
the higher level. • 

The final determination of the cross-section of the tunnel should now be mA 

If passing-places be decided upon, that fact should be taken into conaideratka. 
That tlie towing should be by submerged chain is assumed.' The boats shoald then 
follow the axis of the tunnel, and the widths of turn-outs should be sufficient to 4 e 
of boats passing easily. The width of boat# Is taken at 23 feet 6 inches. Forth® mtm 
tunnel section, the printed form, as suggested by Mr. Latrobe, is the best, affording 
good heights, with least excavation, besides being the shape which the excavation 
will naturally assume. 



Onr estimates for the power necessary f.-r the tow-boat have been made for a snp- 
wosed water-way 31 feet 6 inches in width at the surface and XI feet deep. With these 
data, the adjoined diagram of section lit turn-out is constructed. 

* Report of standing committee on the Trey and Greenfield Bailread ad Home 
Tunnel for 1872. 
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This is, certainly, as little width as can be given with the assumed widths of boat 
and of main tunnel. 
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The cost of the lower level we see to be nearly or quite $700,000 in excess of the 
higher, while the saving in the time of excavation will be, at the outside, but 6^ months. 

Considering the cost of the entire line, I do not think the lower level to possess suffi¬ 
cient advantages to balance this excess of cost, and the level of 1,713 feet above tide is 
therefore recommended. 

If the boats be passed through the tunnel in fleets and turn-onts be adopted, the 
times of departure should be at equal intervals. The proper intervals between the 
departures of successive fleets should be established before determining the number 
and dimensions of the turn-outs. The convenience of commerce requires that it be as 
abort as possible, while the minimum expenditure of power requires that fleets be as 
large as can be handled easily. We will suppose the interval to be two hours; assum¬ 
ing eight lockages iu this time in each direction, the fleets will consist of eighjt boats. 
Two fleets will then emerge each two hoars, (one from each portal.) In the formula 
« = Nt?,N will then equal unity; n will conform to v. For economy of power the rat© 
of movement should be slow, while economy of construction requires that it should be 
rapid. 

The following table (IV) is formed by reducing the velocities in Table I to 1 mile 
per hour, assuming the resistances to vary as the squares of the velocities, and taking 
%he supposition as correct that the resistance for the first boat per unit of submerged 
section is doable that per unit for the succeeding boats of the same fleet. Experiment 
6 is omitted, as the fleet was formed of rafts. 
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Table IV. 
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Burne this distance at 5 meters. The tension of the chain as it leaves the pnlley (which 
Is the resistance to be overcome by the machine neglecting its own friction) is then 
12,338 pounds. The work of the machine at this point will be, say, 44.1 horse-power. 

In these estimates the resistance of the tow-boat itself has been neglected, but we 
have considered the westward-bound boats alone, and supposed each to be loaded to 
6 feet 6 inches. It is probable that the draught of even heavily-loaded boats will not 
exceed! 6 feet 4 inches, and many of the westward boats will be lightly loaded. 

I think two-thirds of the above estimate of total submerged area are to be sufficient 
for westward fleets. The actual velocity of 1 mile per hour being obtained, one turn¬ 
out per mile will be necessary. 

At times, if sufficient wafer flows in Brash Creek after heavy rains to supply tempo - 
fiij'ily the qnantity necessary for the canal to Danlap*s Creek, (in which the water wiIII 
also be high,) there will be no current in the tunnel, and the formula n = N (t? + n t) 
must be satisfied. Substituting for n and N their values, we have v + t = 1; that is, 
the time of passing from one tnrn-ouf. to another, (being one mile apart,) added to the 
time lost at a turn-ont, must not exceed one hour. We have calculated the resistance 
for It miles per hour; v will then be f, and t must not exceed ±.of an hour, or 15 min¬ 
utes. This would seem ample time for the maneuver at the turn-out in still water. 

The next thing to be considered is whether the strain may not exceed the strength 
of a chain of ordinary dimensions. If we neglect the friction on the bottom, the 
greatest strain occurs when all the fleets moving in the same direction are alone using 
the chain. This will happen when the eastward fleets are all in the turn-oats at once, 
which may frequently occur. We must then provide sufficient strength for 5 fleets. 
A chain employed on the Upper Seine* is made from 0.886-inch iron, and sustained a 
test-strain of 2(5,448 pounds before use. This chaiu weighs about 7.6 pounds per run¬ 
ning foot. 

Lagrend assumes the friction equal to one-half the weight of the chain ; about one- 
seventh must b© deducted for loss of weight in water. The friction would then be 
more than 3± pounds per running foot, aggregating 16,926 pounds per mile. The dis¬ 
tance between fleets would be 2 miles, and, therefore, the tension would become 
zero before half this distance were reached, as we have found the tension for each fleet 
to be 12,220 pounds. 

Labrousse mentions an instance In which, if w© snppoa© a force of traction of 2.2 
pounds necessary on an open canal for each ton with a velocity of 3.28 feet per second, 

the friction must have been 0.58 of the weight of the chain on the bottom. Or, sup. 

posing this force of traction but 1.1 pounds, the friction would be 0.29 of this weight. 
Under this latter supposition the resistance would aggregate 20,365 pounds In the dis¬ 
tance between 2 fleets, and the tension would become zero in about 6,332 feet ahead of 
each tow-boat. It is, then, more than probable that the tension necessary on the chain 
will at no time exceed the tension necessary for one fleet, which we have seen is less 
than 50 per cent, of the test-strain of the chain in use on the Seine. 

The strength of the chain is then an assured matter, assuming the net velocity of 
movement at one mile per hoar with 8 boats iu tow. Assuming four lockages per 
hour as the maximum trade to be provided for by turn-outs, we will now compare the 
2-hour luterval with others, viz, 4, 3,1$, and 1 hour intervals, supposing the tow-boats 
in each case to work to 44.1 horse-power, (effective.) Table V shows this comparison. 
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It satlius Been that for this power of tow-boat, economy of construction is on the 
Hide of small fleets or short intervals. The 3 and 4 hour intervals are rejected. We 
can provide: for the assumod trade with this expenditure of power by either of the 
three Latter intervals, and with little difference of coat; for the 2 hoar interval will 

require 4 lew steamers, and the hjr.hour interval 3 less steamer^ than the one-hoi r 

interval. The original cost of these steamers, with wages of ciews, running expenses, 
and repairs, will go far to remove the inequality. It may be interesting to note the 
phjiiiie tue question takes by assuming the same tension of chains for tins three latter 
intervals; the tension assumed is that for th© 2-hour interval, 12.33:* pounds: 



Under this supposition, the 2 hour and labour intervals remain the same in regard 
to cost. The cost in the l-bour interval is reduced $122,389.80, the number of steamers 

necessary is redueed by 1, bnt the power of each tow boat is itncreased 14 J» horse power. 

If we suppose the friction one-half the weight of the chain ou the botuim, it would 

amount in the distance between fleets to 13,123 pounds with the chain in use ou the 
Seine, being but 765 pounds more than the tension assumed. Deducting the amount 
of chain raised from the bottom by the tow-boat, these two forces wou 1 d ' be about the 
same. But if the friction should be lew than oue half the weight, the surplus tension 
would be transmitted forward, and the accumulation from the different fleets might be 
more than a proper chain should be subject to. High velocities with abort intervals 
should on fch»s account be avoided. Low velocities with short intervals effect no sav¬ 
ing in cost, while rendering ventilation more difficult because of the greater number 
of steamers required. 

All things considered, the 1^-hour interval with the lower power is recommended as 
the arrangement to be adopted in the method by fleets and passing-places. It requires 
1 more steamer than the 2-hour interval, but a higher velocity can be more safely and 
easily obtained should it become necessary from auy cause; and the saving of*time 
will amount to a good deal in a year's trade, sufficient to provide for the greater diffi¬ 
culty of ventilation, should a difficulty of this kind arise. 

By spacing the turn-outs at distances of 4,435 feet, as required by Table V, beginning 
at the eastern portal, the ninth tarn-out will be about 1,700 feet inside thr> west portal, 
the tenth will be between the firsff and seeond crossings of Howard's Creeks and the 
eleventh will be within the short tunnel. The proper place for this last turn-out, being 
the first approaching from the west, is below the short tunnel, where the boats will 
naturally collect ana form tows. If this tarn-oat be placed here, and eleven turn-outs 
be ueed, one of two alternatives must be adopted; either the turn-outs must be placed 
farther apart than 4,435 feet throughout the line, or one turn-out roust be located be¬ 
tween the main and short tunnels, and the open cut he made sufficiently wide to de¬ 
crease the resistance, so that sufficient speed may be obtained here to make up for the 
greater distance between turn-outs. This first is not advisable. The second is more 
expensive than the excavation of an additional turn-out in the open cut. Accordingly 
the first tarn-out from the west, which is bat a harbor for the formation of fleets, is 
placed below the short tunnel; the third is immediately outside the west portal of the 
main tunnel. Nine turn-outs will be necessary within the long tunnel. There is suffi¬ 
cient available space in a straight line outside th© east portal for the formatiou of a 
fleet of six boats, still it is desirable that it should not be necessary for the fleet just 
formed to enter immediately on the exit of th© eastward boats. It is well to have a 
margin of time to remove the eastward boats out of the way; to attach the westward 
tow-boat to the chain, and to assure a proper condition of its fires before entering. To 
provide this margin of time,the first turn-out from the east portal should be at a lew 
cliiianc© from th© portal than the distance between turn-outs. By spacing the turn-outs 
at distances of 4,350 feet from center, to center, which is 83 feet lew than required by 
Table V, beginning at the turn-out just outside the west portal, the conditions seem to 
be fulfilled in a reasonable manner. 

The second tarn-oat in Howard's Creek Valley is located above the aqueduct for pass- 
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ing tbe creak over the cut and on the side opposite the creek. The creek is to be turned 
into the sloughs about opposite the portal, and, where necessary the earth excar a ted 
from the tunnel-approach will be formed into a dike to prevent floods from flowing 
into the cut. The cut is to be arched over for a distance of 1,200 feet above the short 
tunnel, to pass Howard’s Creek and its floods. The dike will terminate ait the upper 
extremity of this arching. The connection of the creek and canal below the snort 
tunnel is to be made as follows: The creek-bed will be excavated for 600 feet up¬ 
stream to a width of 80 feet, the lower half to the level of canal-bottom, the upper half 
to the level of the comb of the dam below, viz, 1,721. Across the lower end of the 
upper half will be a dam 5 feet high, which may be natural if the rock be met with 
and will permit it. This dam will have a gate, which may be opened at low water, 
permitting the artificial pool above to be draiued oft, when the sand and gravel brought 
down by the creek and there deposited may be removed. 

A supporting-wall for the movable materials for the creek-bed above will probably 
be necessary to keep them out of the catch-gravel pool. 

The Howard's Creek dam is located below Caldwell Station, where the valley widens 
out as it approaches the Greenbrier. This location, though requiring a dam about 40 
feet in height, seems to be the best. I at first thought of adopting & location near 
station 67 -§- 71.2, which would require a dam about 15 feet high. But this would len¬ 
der necessary the constructing of more than 1,200 feet of feeder over very bad ground. 

In leaving this dam one of two methods might be adopted: 

1st. A guard-lock at the dam on the left of the valley ; then a ent not less than 
feet deep for a quarter of a mile, and an aqueduct over Howard’s Creek. 

2d. Lock down from dam on the left aud enter, near the mill, the pool 
located at the adopted site. 

Either of these, with the extra feeder-oanal, would undoubtedly be more expensive 
than that recommended. A flight of two locks is uecessary at the dam. 

The canal joins tbe Greeubrier division in tbe pool of a dam, description of which 
will be giv*-n iu the report of that division. The lock at tbe Greenbrier is 14 feet lift 

There will be required east of the summit, the following amount of water: 

Cubic f«t pw 
minute. 

Evaporation and fill,ration, sixteen miles, 200 cubic feet per mile per minute.. 3,2*X> 
Lockage, (supposing six lockages per hour aud oue lock-full to each,) = [14 

X 24 X 120] X 120 equal 241,020 cubic feet per hour....................... =4, OB 

Waste at structures...= hW 
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McNeil found the minimum flow of Dunlap’s Creek to be 9.43 cubic feet per second 
= 565.8 cubic feet per minute. The tunuel at the time of minimum flow would be 
required to deliver 0732 — 565.8 = 0153.2 cubic feet per minute. The area of its water¬ 
way is 338.25 square feet, and the velocity, therefore, should be 27.1 feet per minute, 
say i mile per hour, (= 29$ feet per minute, delivering 0,709 cubic feet per minute.) 

The distance from Howard’s Creek dam to Brush Creek is somewhat short of G0,0W 
feet. The fail necessary iu this distance for a velocity of 30 feet per minute is f of * 
loot, nearly. To provioe for this fall, and also to correct iu a degree any irregularity 
of feeding*, the comb of the dam iu Howard’s Creek is established 8 feet above canib 
bottom— t; at reference, (1,721.) The combof the dam in Brush Creek Valley is to be 
one foot higher than this, to prevent excessive waste of water over it by the waves 
iormed by the eastward fleets. The top of the lift-wall of the first lock is on a level 
with the bottom of the tunnel, so that navigation may uot cease as long as there be 
sufficient, water therein to fioat a bout. This will still further tend to correct inega* 
larities of feeding. 

The conformation of Brush Creek Valley requires that the locks for onteriug and 
leaviug the basin should be ou the hill-side to the right of the dam, while the cant! 
should be on the left of the creek, below station 77 -(- 50. Accordingly, a dam « 
located near station 77, from the pool of which the boats leave by a flight of three 
locks. To prevent waste of water, the comb of this darn is 8 feet above canal-bottom- 
The flights of locks at both dauiB are double. The lift of all locks in Brash Creak Val¬ 
ley is 8 feet. The levels are necessarily short, and the overfalls Ahould be so amngtff 
as to retain rather more than, the necessary depth of 7 feet. Through a good pint of 
this distance, a dike will be necessary to restraiu the floods of Brush Creek. This dike, 
also serving the purpose of embankment to the canal, should be several feet above th* 
creek-bed. For this reason, the excavation in this valley is generally of little depth, 
which permits the levels to oe wider thau the ordinary canul, making; up somewhat 
for their little length. 

The connection with Lorraine’s locatiou is made in a pool iu Dunlap’s Creek. 1 
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wonld recommend the pool of this dam, as well as the others in Dunlap’s Creek, to be 
8 feet above canal-bottom, to prevent waste of water and to correct irregularities 
of feeding. A riprap protection is estimated for on the upper part of the dike, where 
the channel-way of the creek is somewhat restricted in width. Below the last lock, a 
loose-stone breakwater is provided on the op-stream side, to protect the boats at the 
tail of the lock from the current in Dunlap’s Creek during high water. 

The feeding arrangements are next to he considered. The maximum lift of lock east 
of the summit is 14 feet, which is also the lift of the lock connecting the smiiinit with. 
. the Greenbrier division. Taking this lift as the unit of lockage, supposing 6 lockages 
per hour, each requiring two locks full of water, there will be required each hour for 
lockage, (2 X 6) (14 X 24 X 1*20) — 483,820 cubic feet, equal. 8,004 cub. ft. per min. 


Evaporation and filtration, 28 miles, at 200 cubic feet per mile. 
For leakage at lock-gates.... 
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Say, 320 cubic feet per second as the quantity to he delivered at the summit by the 
feeder, if we neglect the flow of Howard’s and Dunlap’s Creeks. 

Mr. Huttou’s proposed location for feeder-dam for the (1,700) level is near the mill- 
dam above dam A, (Sheet No. 4, summit division.) From there the feeder-canal was 
proposed to keep to the hill-side on the left of the valley, aud to pass round the point 
near the Greenbrier bridge, uniting with the canal below station 106 -f- 76 of the How¬ 
ard’s Creek line. (Survey of 1874.) 

Mr. Latrobe suggested the adoption of a feeder-tunnel through the point about 
opposite station 115 + 05 of Howard’s Creek line. An examination with this view of 
saving feeder-canal by tunneling the point, led to tho discovery of the cut-off by the 
ravine from the Greenbrier, between dams Nos. 1 aud B. A tunuel here 1,310 feet in 
length will save at least 7,600 feet of feeder on very bad ground, besides 7.6 feet in 
height of feeder-dam. 

The location for a feeder-dam at the bluff, near dam B, is not available for the 1,713 
summit at least. For this level the dam would be about 50 feet in height, with ft 
guard-bank more than 1,500 feet in length, the river-end of which would he about 60 
feet high. The pool would he of no use as a reservoir, for, of course, the water could 
not be drawn off below tho level it is intended to supply. The location near station, 
108 is recommended. No guard-bunk will be required and no valuable ground will be 
overflowed. 

The normal level of the water-surface on the summit is 1,720 feet. This level is taken 
aa the bottom of the feeder, where it discharges into the Howard’s Creek pool, and 
the slope of the bottom is assumed at one foot in one thousand feet. 

A rectangular section (18 x 5 = 90 square feet) is adopted as the standard. This 
with a slope of T „ l (i7r will give a velocity a little in excess of 4 feet per second, deliv¬ 
ering 360 cubic feet in that time. The sections of the feeder-tunnel at the Greenbrier 
end are shown by the figure annexed. 



The arch is horizontal and the bottom falls for the necessary slope. A dam U pro¬ 
posed across the ravine at the Greenbrier end of this tunnel, which will provide a 
waste-weir at this point. The bottom of tho tunnel at this end will lie 1,721.5 above 
tide. Five feet of water will make the surface-elevation 1,726.5. The top of the 
waste-weir is established at 1,727, aud the feeder-bottom at station 24 is takeu 1,722. 

The dam should have a gate so arranged *bat the pool may be drained, aud the sedi¬ 
ment brought down by the feeder washed iuto the river. 

The excavation to the ravine above dam A will be mostly in red shale. The cross- 
section at station 24 may be takeu as the type of this portion. It is recommended 
that a wall be built on the river-side ? feet in height (see cross-section station 21) 
and 3i feet in width, restiug on a foundation of concrete 2 feet thick, and th*t the exca- 
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vat ion be made 18 feet in width on the bottom. The bine line from waste- weir to feeder- 
damt (Sheet No. 4, Bnmmit division) is the outer edge of feeder-bottom. Eleven eulvwte 
will be required on the feeder-line. 

The wall on the river-side of the feeder ends at station 72 -f- 50. Above this for some 
distauce embankment is considered preferable in view of expense. To prevent excess¬ 
ive waste of water from the feeder the following is recommended i The excavation 
to be made 1 foot below feeder-bottom, then about 9 inches of puddle-clay carefully 
laid on this, about 2^ inches of stone, broken small, to be laid and lightly rolled, then 
a layer of hydraulic mortar to be thrown on and ramm«! carefully, so as not to disturb 
the broken stone. I should fear that puddling alone would be washed away by the cur¬ 
rent. The iuner slope and outer slope (when embanked) to be paved to 7 feet above 
bottom. 

Paving to be 6 inches thick, laid in mortar. 


One-sixth yard broken Btoue 

One-half yard puddling- 

One-quarter barrel cement.. 

Two cubic feet sand.. 

Laying broken stone........ 
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The length of canal to be filled from the summit feeder or feeders is, in round num¬ 
bers, 150,000 feet. In this length are eight pools in Dunlap’s Creek, two iu Brush Creek, 
and one in Howard’s Creek, and the canal in Bmsh Creek has a section larger than tbe 
standard adopted. Tbe tunnel water-way has less sectional area than the canal sec¬ 
tion. Supposing the average throughout the line to be the oanal section = 441 square 
feet, there will be required to fill the summit division 66,150,000 cubic feet. 

If we suppose while filling the canal the losses by leakage at gates, evaporation, and 
filtration to equal the amount supposed when estimating for permanent expense. 160 
cubic feet per second would be required to supply these tosses. The feeder will deliver 
360 cubic feet per second. If we neglect the flow of Howard’s and Dunlap’s Creeks, 
200 cubic feet per second of the feeder-delivery will be the available net amount for 
filling the trunk of the canal. The time required would be somewhat less than four 
days. This would not seem too long, as some time is required to permit the boats to 
approach from below. 

If artificial ventilation should at any time be necessary, the simplest method 
would be to utilize the summit-supply of water to provide the power. For the upper 
level, the Greenbrier feeder is not available for this purpose, except at the great expense 
necessary to build a longer feeder. This feeder would be available for the lower level 
through a fall of 12 to 13 feet, but the power would be about two miles from the por¬ 
tal, and this extra length of pipes would be necessary.* 

Lorraine made surveys for and located reservoirs on Howard’s and Jerrico Creeks, 
and on Tnckahoe Creek, and presents the following tablet of the contents of each: 



Howard’s and Jerrico .....! 246 9,276,410 6. 750 ' 33.573,870 13 429.54? 

Tuckakoe........... 159 : 7,693,464 9,522 47,361,539 

1 ! ! 


The Howard’s and Jerrico reservoir contains 250,463,070 cubic feet, which would sup¬ 
ply 581 cubic feet per minute = 36,512 foot-pounds per foot of fall. We can get 60 
feet of fall at the west portal, which from this reservoir would give 2,190,720 foot¬ 
pounds per minute; 75 per cent, of this would be 1,643,640 foot-pounds per minute, 
nearly 50 home-power. 

The Tnckahoe reservoir contains 207,723.528 cubio feet, which would supply 486 cubic 

. - ' .... ... . . . . . .. .~ . . . . . " " .f. ..- — . . — 

•This availability of the Greenbrier feeder is an advantage possessed by the lower 
level not mentioned heretofore. 

11 am indebted to Mr. J. M. Harris, superintendent James River and Kanawha Com¬ 
pany, for this table. 
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fret per mi mite for 300 days = 30,000 foot-pounds per miuute for each foot of fall. The 
site of this reservoir is now cut up by railroad, but more than one-half the above con¬ 
tents could probably be counted upon—15,000 pounds per minute through a fall of 60 
fe«*t would give 900,000 foot-pounds per miuute, 75 per cent, of which would be 20£ 
horse-power nearly. It would not always be necessary to draw from the contents of 
these reservoirs, as on many days the How of Howard’s Creek would supply all the 
power necessary. Bonne of the water from these reservoirs would be lost by evapora¬ 
tion, &c., before arriving at the portal. But the natural drainage pertaining to them 
will supply much more than double the quantity supposed to be used. 

It will lie observed that while arranging the tunnel for four lockages each way per 
hour, the estimate for the water-supply has been made on a basis of three lockages 
each way per hour. If there be but three lockages on an average, it would probably 
occnr frequently, as the fleets must start promptly on time, that a boat slightly behind 
time for one fl et would with rapid lockages in the next interval form a fleet of six 
boats, and those fleets which move the slowest regulate the rate of progress through 
the tunnel. Then, as now arranged, the maximum lift of lock is 14 feet. Six lock¬ 
fuls would most probably be sufficient for this lift, as boats cannot be so readily passed 
as through locks of less lift, and there must be some alternate passages. 

If eiirht lockfuls be reallv necessary, the amount of water to sunnlv the summit 


division, the losses being as supposed, wil 





Creeks. 

If required, the depth of water in the feeder may be made more than 5 feet, thus 
increasing the delivery. The velocity in the tunnel would be increased. If eight 
lockfuls be necessary, the amount required east of the summit would be 11,076 cubic 
feet per minute. Deducting the minimum flow of Dunlap’s Creek, the remainder, 
10,511 cubic feet per minute, would be tbe amount ro bo dtdivered by the tunnel. The 
velocity would be 31.1 feet per minute, (= 1,8<>6 feet per hour, say ^ miles = 1,920 
feet.) The necessary horse-power for tow-boat won d be 44.72 horse-power, an increase 
of blit 0.6*2 horse power over the anionnt est imated for. 

I would recommend that, the lifts of tbe locks in Dunlap’s Creek Valley be changed 
to decrease the maximum lift. If 8 feet should be ad *pted throughout the line, the 
quantity of water required east of the summit, supposing eight lockfuls to be neces¬ 
sary per hour, would be decreased 2,304 cub e feet per miuute. The amouut to be de¬ 
livered by the tunnel would 8,207 cubic feet per miuute, aud the power necessary 
for the tow-boat would be 37| horse. 

If a, reservoir were constructed on Dunlap’s Creek of sufficient -capacity with* the 
flow of the creek to supply tbe losses from evaporation and filtration below the mouth 
of Brush Creek, the amount to be delivered by the tunnel would be still further 
reduced by 2,8*22 cubic feet per minute, and the power necessary for the tow-boat 
would be only 3l£ horse. This reduction of power would materially diminish the con¬ 
sumption of fuel iu the tunnel, and to that extent relieve the ventilation, besides de¬ 
cs leasing tbe running expenses and first cost. 

Tbe reservoir necessary would not be large. McNeil found the average flow of Dun¬ 
lap’s Creek, from August 7 to September 27, 1826, to be 19 cubic feet per second; and 
from the 17ih of May to June 16, 18*27, the average was 94.41 cubic feet per second. 
Tbe amount required would be less than 50 cubic feet per second. This is a matter to 
which attention should be directs while the tunnel is being excavated. Lorraine 
made a survey for a reservoir on Cove Creek, and it is one of those shown on his map 
of the summit, but I caouot learn that he made an estimate of cost or left any record 
of its capacity or area of draiuage. During the spring, fall, aud winter seasons there 
Is no doubt that Dunlap’s Creek will provide the necessary supply. These being the 
times of greatest trade, it may be that no reservoir will be required, aud that the power 
necessary, measured on the chain, will be at all times less than 40 horse. If the com¬ 
merce of the line should decrease during slack tradofco six lockages per hour, the inter¬ 
vals between fleets can be increased to two hours, when the efleotive power necessary 
will be 27.3 horse. 


In closing this report I would make some remarks on the apparently great difficul¬ 
ties attaching to the construction of tbe summit tunnel. 

A tunnel of the length proposed (nearly eight miles) is no new or experimental mat¬ 
ter at all. The Mount Can is tunnel is nearly as long as this, while the Saint Gothard 
tunnel through the Alps, now being excavated, will be about 8,000 feet longer. At 
neither of these tunnels could shafts be found to expedite the construction, while the 
Alleghany tunnel will have ten or twelve of moderate depth, thus dividing the long 
tunnel practically into a number of shorter ones. The deepest shaft is 400 feet loss 
depth than the central shaft of the Iloosac tunnel. 

The rates of progress at shafts and at headings are assumed at 30 feet per month lor 
the former and 100 feet per month for tbe latter. The progress at the central shaft of 
tbe Hoosac tunnel, m mentioned, was 30.1 feet per month, while the excavation was 
carried on in the lower half of a shaft 1,028 feet deep, at. which insufficient preparations 
had been. made for the proper construction of the tunnel. 
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Mr. H. I). Whitcomb writes me as follows: “ The 370-foot shaft at Great Bend tunnel 
is file best guide I have to ollVr for progress in a deep shaft. It was removed by con¬ 
tract to a depth of 70 feet. The remaining 300 feet was sunk in six months. Some 
of the rock was a very hard sandstone. I tuink the best progress made was about 7U 
feet in one mouth.” 

I hav e not the slightest doubt the Alleghany shafts could be sunk at the average 
rate of 50 feet per month easily. Mr. Whitcomb informs me that the greatest progress 
he remembers (in heading) at Great Bend was 180 feet per month. 1 n very bard 
sandstone in that tunnel we made 80 feet. A fair average would be 125 feet In the 
Lewis tunnel, I suppose 65 feet would be a fair average without machinery,*. f.» with¬ 
out machine-drills.” Subsequently he wrote: “ Mr. Talcott says he thinks I over¬ 
estimated the average progress at headings, i. e. y counting all delays. He says: ‘An 
average would he 100 feet per month. But I will add that the contractor was inexpe¬ 
rienced, and I feel sure that another such tunnel would he driven faster.’ ” 

The Great Bend tunnel was, I believe, excavated hy hand-drills. The progress*! 
the Hoosac tunnel was about 130 feet at portal headings, and would have been more 
than 100 feet fiom the deep shaft if sufficient pumping-machinery had been provided. 

At the Mount Ceuis tunnel the average monthly progress at headings, from led4 


T # 




@ m 


• «"* 


• «* » • » « ■#» • m « • * m • 


•w w « m> m> «i* « « a a • « 


•at at <■> m • 


• * » 


ft* 


i » t * 




m • m «» 


as® @® » * » 


lift aft ft • 


•aa * 


•a ift aft w «■ «* 


a ala ■« 


• m » «a® «» at a® ift 


am • 


• m 


at «, * 


in « » * 


IsU 

223i 


entire seven years the average monthly progress was 180 feet at a beading. 
Saint Gothard tunnel through the Alps is the last great enterprise of the kind 
put in execution, and will he 40,733 feet in length. Iu 1874 the average monthly prog¬ 
ress at a heading was 217.6 feet. For the first four months of 1875, (the last con¬ 
nected account 1 havo Feen,) the average daily progress was more than 1U feet, and,ia 
September, 1875, the last report I have found, the progress was 419 feet at one heading 
aDd 344 feet at the other. 

We have every reason to expect more rapid progress at the Alleghany tunnel thin 
has been assumed. 

Attention is particularly invited to the profile of the recommended line. The deep¬ 
est shaft is about 600 feet. If this he used, there is no doubt w hatever that the western 
heading of Kate’s Mouutaiu will lie open to the portal in two years. Twenty-live 
and three-fourths months is the estimated time, assuming progress at shafts 
per month and 100 feet at, headings. 

If shaft 7 bis be used, Kate’s Mouutaiu heading (western) will bo open to the portal 
in less than 20 mouths. 

The eastern heading of Lewis Mountain will be open to the portal in less than U 
months. 

At the end of the second year the work will be in the following condition: All shafts 
will he excavated: the longest headings will be open to the portals; 21,554 feet of 
tunnel (more than half the entire length) will be excavated, and operations willb? 
carried on at the portals and but 6 shaft-headings. At the end of the fourth year,th« 
eutire tunnel will be excavated except about 1,00U feet at Kate’s Mountain, both he*d- 
iugs of which will be open to the portals. The more the matter is considered, the 1«J 
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Estimates in detail of the line from Dunlap’s Creek to the Greenbrier River,includ¬ 
ing those for the feeder, accompany this report. The total of this division, inclusive 
of contingencies, as shown by the recapitulation, is #16,387,757.45. 

The estimate for the tunnel includes arching throughout; should any portion rtqnb* 
no, or bnt, partial, arching, the amount thus saved will fully cover any increased «<►* 
of excavation due to the harder rock. It may be that the excavation at the recess will 
assume the pointed form. If so, the cost will bo somewhat increased at these points 
but not materially, as the extra excavation will come out as loose rock. The eort««l 
tunnel-excavation is taken at #5 per cubic yard. I believe this to be a fair price. Shaft- 
excavation is taken at #10 per cubic yard. This is but one-half the price assigned this 
excavation in previous estimates. I judge $10 to be sufficient, from the followio£ 
information kindly furnished me by Mr. Whitcomb, viz: 

‘‘ The main Bhafts (two) of the Great Bend tunnel .were 170 find 370 feet (about) re¬ 
spectively. ■ The contractor was $G per cubic yard. The contractor excavated 
the shorter shaft, and, say, 90 feet of the deeper; the company then completed tb* 
deeper one. The contractor received an allowance on the shorter shaft, bringing tbec® 1 
up to between $Ll and 812. 1 think the deep shaft cost ns between $13 and #H p* 

cubic yard; size, 8' x 18k We b td to wagon all machinery 40 miles across » rough 
country or send it via Greenbrier River iu boats. I suppose such a shaft would badoa« 
now for #10 per cubic yard.” *• 

The greater size of the Alleghany shafts (10' X 40') will tend to rodace the price p** 
cubic yard. 







APPENDIX V. 709 

* 

Brick arching is estimated at $12 per cubic yard, and the masonry lining below the 
water-surface at $8 per cubic yard. 

In the estimate for dam and lock masonry the cost has been taken at $9 and $10 per 
cubic yard, respectively, for the purpose of keeping a uniform standard with the New 
River estimates. This course is also adopted with the Greenbrier division. 

As far as known of the summit and Greenbrier, some difficulty may be encountered 
in getting stone which can be cut easily or readily dressed to shape, and for that rea¬ 
son masonry may cost somewhat more than in the New River division, wbero unlim¬ 
ited quantities of fine stone abound. 

In a large enterprise of this kind the development of resources may be expected 
which have been hitherto undiscovered or unemployed. 

This is most probable with regard to cement, as I understand that fine cement-stone 
exists at Callahan’s, (a short distance westward of Covington.) Proximity to the ce¬ 
ment may in part make up for the greater distance from good quarries. 

The estimates for masonry, embankment, and excavation for this division, exclusive 
of the great tunnel, were made by Lieutenant Maguire, with the exception of some 
changes recently made in the dams. In comparing the estimates of this line with 
others in the vicinity, it should be remembered that these estimates cover the entire 
<listance from the Greenbrier at'the month of Howard’s Creek to the mouth of Brush 
Creek. Also, it should be remembered in comparing the entire central water-line with 
. any other that the higher summit of McNeill’s is still available, by which the summit 
may be passed at au elevation of 1,916 feet above tide, with a tunnel 2$ miles in length. 
This is, I believe, with approach-cuts, 50 feet in depth, and of moderate length. 

All of which is respecifully submitted. 

Thomas Turtle, 

First Lieut, of Engineers, 

Major William P, Craioiiill, 

Corps of Engineers , V. S. J. 


RECAPITULATION OF ESTIMATES FOE SUMMIT DIVISION, SURVEY OF 1874. 


Total estimate of Brush Cr« 
Total estimate of tunnel.... 
Total estimate of Howard’s 
Total estimate of feeder-line 
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REPORT ON GREENBRIER DIVISION, SURVEY OF 1874, BY LIEUTENANT THOMAS TURTLE, 

CORPS OF ENGINEERS. 

Baltimore, Md., July 24, 1876. 

"p 

Major: I have the honor to submit the following report on tho surveys and esti¬ 
mates for the Greenbrier division of the central water-line : 

After the completion of tho surveys for the summit division, those for the Greenbrier 
commenced, Mr. K. H. Tuleott being left in charge in the field, and Mr. W. S. Walker 
taking oue of the transits. Tho surveys included those for a slack-water navigation 
and for an independent canal from the western approach of the summit tunnel to the 
west portal of the Great Bend tunnel of the Chesapeake and Ohio Railroad. From 
this point to the month of the Greenbrier River the surveys were made by Mr. Hut¬ 
ton’s New' River parlies, under the immediate charge of Mr. C. R. Boyd. 

From the combined notes of these surveys the maps, four in number, which accom¬ 
pany this report have been made. Sheets Nos. 1, 2, and 3 are on a stale of 1 inch to 
!200 feet, and show the entire valley as covered by our surveys, while s' eet No. 4, on a 
scale of l inch to 600 feet, shows the entire Great Bend. In the autumn of 1874, after 
the completion of the surveys, preliminary estimates for the slack-water system were 
made, to accompany a report made at that time. The detailed report was made by Mr. 
R. H. Tuleott'. Since that time further study has modified the plans so that a new re¬ 
port will be necessary, though free use is made of that, made by Mr. Talcott. No re¬ 
port had been made for the independent, canal, as the time did not permit the making 
of estimates. The slack-water system will first receive attention. 

“ The survey for the slack-water navigation of the Greenbrier River was begun on the 

Die.....cl!. 
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22(1 of September, at a point about two miles above the mouth of Howard’s Creek, at 
which it was assumed that the direct tunnel from Brush Creek to the Greenbrier River 
would debouch, supposing that tunnel to be the one adopted. The transit-line began 
at station f>2 s -f~ II of an offset line from the direct tunnel, and the levels were started 
from a bench on a maple about 200 feet to the left of that station, and the elevation 
assumed was 1,704.24 above mid-tide, that being the mean of two lines of levels run 
during the previous survey for the snmmit level.”* 

In ray report for the summit division I recommended the valley of Howard’s Creel 
for the western approach of the summit, and therefore the dams located above dam 
No. 4 will not be necessary for this line, and no estimates have been made for then. 

In the arrangement now recommended the dams have been made as long as can be 
judiciously done, and the heights of guard-walls and guard bauks have been made to 
correspond to the lengths of the dams and to the estimated discharge of the stream. 
For this latter we have no certain data. I am informed by Mr. Taicott that be has 
personal knowledge of a flood at Graham’s Ferry 20 feet above low water, and this 
flood was not as high by 5 or fi feet as the highest known, according to the account of 
the inhabitants near there. A point of highest water was found nearly opposite Cald¬ 
well’s mill, above Greeubrier bridge, where the rise was about 12 feet. I have taken 
the former as the safe guide. Herewith is a profile of the Greenbrier River from 
dam No. 20 (above Graham’s Ferry) to the crest of Bacou’s Falls. It was supposed 
that in a flood of 20 feet the irregularities due to the varied slope of the bottom shall 
disappear, and that the line drawn from the crest of the rapids above dam 21 to the 
crest of that below Graham’s Ferry and above the islands shall represent the slops of 
the river, and the section be that at this lower point. 

I find, by the Humphreys-Abbot formula, the discharge of the stream will be 65,658 
cubic feet per second, say 66,00(1 cubic feet. I think this is a very safe estimate, for 
the abrupt bends between Graham’s Ferry and Bacon’s Falls and the islands opposite 
Rollinsburg must greatly impede the flow of water; accordingly the guard-walls sod 
hanks are recommended of such heights as to be above a discharge of this amount At 
the dams respectively. Mr. Hutton informs me that, in his arrangement of the slack- 
water system of the Sew River division, the locks can be used for the passage of b 
during the passage of a Greenbrier flood. It is advisable that the Greeubrier may 
always be navigated when the New River can 'be, and accordingly the lock-walli, 
throughout their extent, are carried to the height of the abut men t-walls and guard- 
banks in all cases. The plan of lock adopted by Mr. Hutton for the New River h» 
been taken as the model. The chamber-walls on the river side have been so calculated 
as to permit the lock to be emptied for repairs with a flood of 40,000 cubic feet per 
second in the river. 


a 



The mode of calculation is a modification of the empirical formula given by Lagren* 


Quoted from Mr. Talcott’s report of December 2**1, 
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for calculating the thickness of the chamber-wall of a lock, the inner ami outer faces 
of which shall have the same batter, and is m follows: 

r is equal to the rise on the comb of the dam with a discharge of 40,000 cubic feet 
per second ;* h is the height from 1 foot below the bottom of the chamber-wall to the 
top of this rise; h f is the height of the top of the guard-wall to the top of the rise, and 
x is the total batter in the height h. 

The thickness of a wall of rectangular section which will just retain a column of 
water of the same height is tV^A, the specific gravity of the wall being supposed 

double that of water. A thickness of one-half h is then an excess of stability. The 
wall shown in the figure will weigh per unit of length 

tP (aA'-foli + xA), 

7v J being the weight of a unit of volume. The moment is 

7 r (a h' + a h + x h) ** 


The moment of a wall of rectangular section 


height and a tbickucss of $A, is 


Placing these two moments pnnnl rihI 

l/r/,-* -f- 

IX =- 


to x we have, 

-f- it ) 


« k 


The base of the wall will then be equal to (a The width, a, of the top of the 

wall has been taken at 5 feet. This break iu the face of the wall will indicate for all 
time the danger-point for the rise in the stream, when the lock is empty and under¬ 
going repairs. The chamber-wall on the land side is iu all cases 5 fqet on top, with a 
batter on front and on back of 5 on 1. At most of the dams a study of the character of 
the excavation will probably permit a decrease of this baiter. 

The bottom of the wall is taken ouo foot below the bottom of the chamber. The 
value of h in the formula will then be equal to r-f lift of hick + depth of water on 
miter-sill-}- h and A' will equal the height of the guard-walls less the rise r. 


DETAIL DESOUIPTIOX OF THE SLACK-WATER SYSTL 




Dam No. 4, “ 300 feet long and 23 feet high, and lock No. 4. of 13 feet lift, are located 
on a solid rock foundation, 1.3*2 miles below the mouth of Howard's Creek. The lock 
Is on the right, and connected with the bill-side by a guard-bank. On the left, a bluff 
below the railroad will form a natural abutment. In order to obtain a depth of 7 feet 
of water from the mouth of Howard's Creek to this dam, a channel w ill be excavated 
through the shingle-bar just below the mouth of the creek. An estimate of the cost 
of this channel is included in that of the dam." 

The amount of the excavation required for the lock is very large, (42,499 cubic 
yards.) It is probable that this amount may be materially decreased, if the location 
of the dam can be moved up stream. The bend iu the stream a short distance below 
the lock makes a large excavation necessary to provide a proper exit from, and ap¬ 
proach to, the tail of the lock. This, and all other questions of location suggested in 
this report, can be readily determined during the progress of the work. The railroad 
at-this point, is out of danger. 

‘‘About 200 feet below the dam the railroad crosses the river on an iron undergrade 
bridge of four spans. The bot tom chord of the bridge is only 20 feet above the surface 
•of the pool made by dam No. 5. One span of this bridge will have to be raised, in order 
to give sufficient height for the chimneys of steamers, and made a through bridge." 

Dam No. 5, 450 feet long and 20 feet high, and lock No. 5, of 9 feet lift, are located 
4t on solid rock foundation, just above Clay’s mill-dam^aud 3.01 miles below dam No. 4. 
The lock is on the right, and connected with the railroad by a guard-bank. On the 
left, an abutment of masonry and a guard-bank will also be required." 

The railroad ip only 8 feet above the comb of the darn, and an estimate is made for 
relocating it higher on the hill-side. 

Dam No. 6, 410 feet long and 21 feet high, and lock No. 6,10 feet lift, “ are located on 

a ledge of sandstoue 1.13 miles below dam No. 5. The lock is on the right, and con¬ 
nected with the railroad by a guard-bank. A rock bluff on the left forms a uatural 

* Estimated by Francis’s formula, Q =3.33 . l.r in which Q is the discharge in cubic 
feet ner second, in this instauce is 40,000 feet; l is the length of the dam. 

t If we make A' = 0, the formula becomes 
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licli Q is the discharge in cubic 
mirth of the dam. 
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formula given by Lagren6, the column of water and the wall 
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abutment. The railroad at this point is only 10 feet above the comb of dam, mi will 
either have to be raised or protected for a distance of 6,000 feet by an embankment. 
A dike along the river would protect the low grounds and railroad.” 

An estimate for raising the railroad is included in the estimate for the dam. An 
alternative to the construction of this dam suggests itself on an examination of the 
map, viz: 

To leave dam No. 5 by a guard-lock, and by means of a canal and 2 locks through 
the flats at Ronceverte, to reach the river below the mill at the elevation necessary to 
enter tb© pool of dam No. 7. An estimate of this alternate canal has been prepared 
for comparison, with the following results: 


Dam No. 5, first eat Innate . 
Lock No. 5, tirst estimate . 
Dam No. 6, first estimate . 
Lock No. G, first eatima e . 
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The total estimate for the alternate canal is $380,940.29, being an excess of ^18,103-03 
over the first estimate. The alternate estimate is but approximate, as the surveys do 
not supply complete data, for the alternate w as not contemplated when the survey was 
made. I believe that 1 have allowed excessive quantities for this alternate line, and 
that an actual survey will show that the cost will be less than estimated. But even'd 
the estimated cost should be not too great, the contingencies and damages would be 
less for the canal than for the dam and the lift-locks. The alternate estimates were 
for a canal 1*20 feet wide on the bottom, with side slopes l on 2, and the walls of the 
lower lock were supposed 20 feet above the comb of dam No. 7. 

The cutting for the upper canal was supposed to average 6 feet deep throughout, 
and that for the lower canal 4 feet deep. Of course the location of the lock is but con¬ 
jectural, and can only be mails after survey. I recommend the alternate canal, subject 
to future survey, which should also provide more complete data for the change of rail¬ 
road necessary with dam No. 6. 

Dam Xo. 7, 350 feet long and 18 feet high, and lock No. 7, 7 feet lift, a are located on 
a solid rock foundation, 1.53 miles below dam 6. The lock is ou the left bauk, and will 
be connected with the high ground by a guard-bank; on the right a rock bluff under 
the railroad will give a natural abutment.” 

An estimate for (the change of railroad Is included in the estimate of the dam. 

f think it would he well, during the construction of the line, to examine this site 
with the view ©f locating the lock ou the right bank, whereby the excavation for the 
lock might perhaps be much reduced. The bead in the river below is not advantageous 
for the lower approach as now arranged. 

Dam Xo. 8, 350 feet long and 18 feet high, and lock No. 8, of 9 feet lift, “are located 
on a sandstone ledge, covered with shingle ou the right bank, but well defined on the 
left, and 1.32 miles below dam No. 7. The lock is on the right, and connected with the 
railroad by a guard-bank. Ou the left an abutment of masonry and a short guard- 
bank will connect the dam with the hill-side. The railroad is here 17 feet above the 
comb of dam, and out of danger.” 

Dam Xo. 9, 3*20 feet long and G feet high, and lock No. 9, of 13 feet lift, “are located 
ou a sandstone ledge, underlying red shale, 1.94 miles below dam No. The lock i« 
on the right, and connected with the high ground by a high bank. Ou the left a bind 
of red shale will rentiire a I'urht maeourv abutment.” 


Dam Xo. 10, 435 feet long and 20 feet high, and lock No. 10, of 13 feet lift, “are located 
on a limestone ledge, 2.14 iuile§ below dam No. 9. The lock is on the left, and con¬ 
nected with the railroad by a guard-bank. Ou the right a limestone cliff forms a nat¬ 
ural abutment. Between this dam and dam No. 9 the railroad crosses the river on an 


iron undergrade bridge, the bottom chord of which is only 14.5 feet above the surface 
of the pool, and the rail is only 34 feet above it. One span of this bridge will have to 
be raised and made a through bridge, which will gi ve 30 feet clear above the surface of 
pool. Should more height bo required, it will be necessary to change the grade ini 
tunnel which is not more than 400 feet from the abutment of bridge. The railroad at 


the dam is 15 feet above the comb, and out of danger.” 

. Dam Xo. 11, 350 feet long and 2*2 feet high, and lock No. 11, 11 feet lift, “ are l ocated 
on a limestone ledge in Davis’s Falls, anil 1.45 miles below' dam No. 10. The lockii 
located ou the right, and connected with the high ground by a guard-hank.” 

Dam Xo. 12, 350 feet long and 24 feet high, and lock No. 12, of 13 feet lot, ** are located 
on a limestone ledge, 0.97 mile below dam No. 11. The lock is on the light, and con¬ 
nected with the high ground by a guard-bank. On the left a limestone bluff’ under 
the railroad forms a natural abutment. The railroad is here 28 feet above comb of 


dam, and is out of danger.” The location of this dam is disadvantageous for theap- 
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proach to the lock, and in general it may he said that such must always be the case 
at a bend, uuless the bend be very slight. The boats, when the water is up, must 
enter the lock parallel to the thread of the current. The vicinity of this site should be 
further examined, or it may be that an alternate canal from dam No. 11 may render 
the construction of this dam (No, 12) unnecessary. { 

Ail estimate of this alternate canal has been made. The comparison of the two sets 
of estimates gives the following results : 

Dam No. 11, first estimate...... $43,310 65 

Lock No. 11, first estimate.............................. .. 125,810 18 

Dam N o. 12, first estimate........... ...... ............................ 4o, 0/ a 80 

Lock No. 12, first estimate............ 152, 456 08 


Total,first estimate 
Alternate estimate.. 
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337,440 64 
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20,212 07 

This alternate is shown on sheet No. 1, and on the cross-sections of the canal-survey. 
I recommend this alternate, subject to an examination of the lock-sites and the char¬ 
acter of the 
Dam No. 


ream m 
320 feet long 



JLl *./• 
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and connected with the hill-side by a short embauknieut 
masonry will connect the dam with the railroad, which is on 
dam.” An estimate for the change of railroad is included. I would suggest a re-cx- 
amiuatiou of this site to decrease the great amount of excavatiou necessary for the 
lock. It may be that the location of the lock on the left bank, or the location of ,tho 
darn a short distance down stream, may fulfill this object. 

Dam No. 14, 310 feet long and 26 feet high, and lock No. 14, of 12 feet lift, “are lo¬ 
cated on a limestone ledge, 1.13 miles below dam No. 13. The lock is on the right, 
and connects immediately with the hill-side. On the left a masonry abutment will 
connect the dam with the railroad, which at this point is only 13 feet above the comb 
of dam.” An estimate for the change of the railroad is included in the estimate for the 
dam. “Below this dam there is quite a number of large bowlders, which will have 
to be removed in order to make tbe channel of sufficient depth aud width. This work 
Is included in the estimate.” The excavation for this lock is qu.it© great. 1 should 
anticipate that a location some 1,200 feet up stream would be an improvement in this- 
particular, the lock beiug placed upou the left bank. 

Dam No. 15, 320 feet long and 20 feet high, and lock No. 15, of 10 feet lift, “ are lo¬ 
cated on a ledge of limestone, 1.04 miles below dam No. 14. The lock is on the right, 
aud connected with the high ground by a short embankment. On the left an abut¬ 
ment of masonry will connect the dam with the railroad.” An* estimate for the change 
in the railroad is included in the estimate of tbe dam. The bend of the stream at this 
poiut makes it a disadvantageous location for the lock. I would suggest an examina¬ 
tion of a site about 1,000 feet up stream; or it may be that a short canal may be 
located from dam 14, which will render dam 15 nnuecfessary, especially if the location 
of dam 16 be changed as mentioned in the following description. 

Dam No. 16, 300 feet long and 22 feet high, and lock No. 16, of 9 feet 
cated ou a smooth sandstone ledge just above Alderson depot, and 1.13 mi 
dam No. 15 
nect 

left an abutment will connect the dam with the railroad, which is only 12 feet above 
the comb of dam, and ought to be raised to be out of danger 




height of the next dam below, a channel will have to be excavated through the shin- 
gle-bar just below the town of Alderson. An estimate for this work is included.” As 
an alternative to this dam, which will also avoid the construction of dam No. 17, the 
following suggests itself, viz, to build a dam about 2,700 feet up stream, designated 
clam 16 A ou the map, (sheet No. 2,) then, leaving this dam by a guard-lock on the right 
bank, to locate a canal th ough the flats, and dually, as indicated on the map, to outer 
the pool of (lam No. 18 below Muddy'Creek. Au estimate of this alternate has been 
made, with the following result: 


Dam No. 16, first estimate. 

Lock No. 16, first estimate.... ... 

Dam No. 17, first estimate.._.... 

Lock No. 17, first estimate. 


• m 


m m m 


Totat, first estimate 
Alternate estimate........ 


.. $66,922 65 
.. 131,211 18 

88,115 75 
.. 126,380 28 

.. 412,629 86 

.. 444,08669 


Difference against alternate 



31,45 
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Bat the contingencies will be less in the alternate, the land-damages will be very 
much less, as well as prospective damages from floods, and the long guard-banks of 
dams 10 and 17 will be avoided. 

The alternate canal, as estimated for, is 120 feet wide on the bottom throughout, I 
recommend the adoption of the alternate line, subject to an examination for the site 
of dura 10 A and for the location of the locks on the island at Muddy Creek. Boring 
should also be marie in tb© flats in order to assure the excavation of the canal in loose 
material. The following may he found advantageous. To build dain 16 A somewhat 
higher than estimated, which would decrease the depth of cntting through the Hat awi 
perhaps render the caual from dam No. 14 expedient, thus avoiding the construction of 
dam 15. 

Dam Xo. 17, 450 feet long and 23 feet high, and lock 17, 10 feet lift, “ are located on 
a sandstone ledge below the mouth of Muddy Creek, 1.59 miles below dam Xo. 16. 
The look is on the left, and requires a very long guard-hank or dike,” and that the rail¬ 
road be protected from floods. An estimate for the change of the railroad is included 
in the estimate for the dam. “On the right an abutment of masonry and a gusrd- 
bauk connect the dam with the high ground. Below this dam the channel will harp 
to be cleared of some shingle and bowlders in order to be safe. This work is included 
in the estimate.” 


Dam Xo. 18, 450 feet long and 20 feet high, and lock No. 18, nf 11 feet lift, “ are lo¬ 
cated on solid rock foundation, 2 56 miles below dam No. 17. The lock is cm the left, 
and will be connected with the dam above by a guard-bank. The railroad must be 
raised for about 6,000 feet up from the dam,” An estimate for this change is included 
in the estimate for the dam. On the right a masonry abutment w ill connect tbedaa 
with the hill-side. 

Dam Xo. 19, 390 feet long anil 19 feet high, and lock No. 19, of 9 feet lift,“ are located 
on a ledge of sandstone, 2.43 miles below dam No. 1*, and about oue mile above Haines* 
Ferry. The lock is on the left, and is connected with the railroad by a guard-ltaah 

The railroad must be raised for about 4,000 feet for protection. An estimate Tor ihai* 
included in the estimate for the dam.” 

Dam Xo. Uk 450 feet long and 18 feet high, and lock No. 20, of 8.5 lift, “are looted 
on a ledge of sandstone, 3.56 miles below dam No. 19. The lock is on the left, audeoD* 
nected with the high ground by a guard-bank.” It would be better, on account of the 
bend immediately below, if the location were changed a little up-stream. 

Dam Xo. 21, 421) feet long anil t H feet high, line! lock No. 21, of 8,5 feet lift, 11 are lo¬ 
cated on a sandstone ledge, one-fourth of a mile above Graham’s Ferry and 1.75 mil® 
below dam No. 20. The lock is on the left, and connected with the high ground by* 
guard-bunk. On the right an abutment of masonry and a short guard-bank connect 
the dam w ith the hill-side. Below this dam there are some bowlders and shingle whkb 
w ill have to he removed to mako the chaunel of sufficient width and depth. About 
one-fourth of a mile below dam No. 21 th-* railroad crosses the river on au iron through 
bridge of four spans, of 128 feet each. The bottom chord of the bridge is only 21ft*r 
above the surface of the pool.” If the railroad interferes with the navigation it m*y 
be raised some distance each side of the bridge. 

Dam Xo. 22, 557 feet long and 17feet high, and lock No.22, of 8 feet lift, are lorirtd 
on a ledge of sandstone, at the head of Bacon’s Falls, or the Great Falls of the Green¬ 
brier, and 4.12 miles below dam No. 21. The lock is on the left, and connected withtbe 
bluff. On the right a perpendicular bluff of sandstone forms a natural abutment. At 
this point a canal lias been located, w hich rnus back of Bacon’s mill, and locks down 
by lock No. 23, of 11 feet lift, into the pool formed by dam No. 23. This canal is calcu¬ 
lated of sufficient width for two large boats to pass each other.” 

Dam Xo. 23, 400 feet long aud 17 feet high, and lock 24, of 10 feet lift, “ are located 


below dam No. 22. The lock is on the left, and connected with the high ground by* 
guard-bank. On the right a cliff of shale w ill have to be protected by a masonry abut¬ 
ment. Below this dam there are quite a number of bowlders of moderate aiae which 
will have to be removed.” 

Dam Xo. 24, 446 feet long and 22 feet high, and look No. 25, of 11 feet lift, “ are lo¬ 
cated on a ledge of sandstone, on*-fourth mile nlmve Carden’s White Snlphnr 
Springs, and 0. 91 mile below dam No. 23. The lock is on the left, aud ie connted 
with the high ground by a guard-bank. At this dam, an island above, and one abo 
below, will have to be excavated in order to make a chaunel of sufficient width." 
An alternate line from above dam No. 22 is suggested, in detail, as follows: Build i 
dam, designated on the map (Sheet No. 3) dam 22 A, (foundation solid rock »ud 
length of dam 538 feet,) with a lift of 7 feet, locking into the pool of a darn to be 
built near where the crossing was made at Station !S76 + 22. This dam wonld be 
about 22 feet high. Jn reply to a request for information, Mr. Talcott writes me » 
follows: “The rock ledge below Bacon’s Falls where line crosses to left bank, is n»t 
lower than about 1,462, if as low, for the fall from foot of Bacon’s Falls to th s poiot 


is very slight. A 30-foot dam could be built at this point and be very secure, for there 
are natural rock-abutments on both sides of the rivtr. You would flood the preset 
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site of Bacon’s mill, but m the water-power would be taken away, that would make 
little difference in the land-damage.” Leaving 1 this dam by a guaril-lock on the left 
bank, a canal may be located through the fiats below, until the line again enters the 
river below dam No, 25. The ontliue of these data may be seen by referring to Sheet 
No. 4. It is seen (Sheet No. 3) that the line enters the river at 4 feet less elevation 
than the bottom of the lock at darn No. 24, thus permitting the lowering of No. 23, 
and decreasing the lift of lock 26 by that amount. 

An estimate of this alternate iiue has been made for comparison, with the folio win, 
result : 


Dam No. 22, first estimate, 
lock No. 22, first estimate 
Canal round Bacon’s Falls 
Lock 23 • « . . . « m m m m . • m« 

Dam No. 23, first estimate 
Lock No. 24, first estimate 
Dam No. 24, first estimate. 
Lock No. 25, first estimate 
Dam No. 25, first estimate 
Lock No. 26, first estimate 
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Difference in favor of alternate 
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62,974 


The estimate for this alternate is bnt approximate, as, the line not. being contem¬ 
plated in the* survey, our data are not complete. I have every confideuoe that the 
quantities are foil and the estimate is sufficiently great. The canal around Bacon’s 

Falls is necessarily an awkward arraugemeut, from the little available space aud the 
necessary lengths of the locks. Dam No. 23 is a disadvantageous location from the 
bend in the stream. Its location show d be changed, or the excavation fdr lock 24 
should be givater than estimated for. The land-damage for dam No. 24 would lie 
great, or for the guard-bank t here should be substituted a dike 4,806 feet long, connect¬ 
ing this dam with the one above, in which case the estimate for dam No. 24 would be 
increased. I decidedly recommend the alternate line. This alternate being adopted. 

Dam So. 25 will be 426 feet long and 16 feet high, and lock at same (No. 26) will be 
of 7 feet lift. The site is on a ledge “of sandstone 0.96 mile below dam No. 21. The 
lock is on the left, and connected with the high ground by a guard-bank. On the right 
ail abutment, of masonry connects the dam with the hill-side.” 

Dam No. 26, 350 feet long and 23 feet high, and lock No. 27, of 11 feet lift, “ are 
located on a sandstone ledge 0.92 mile below dam 25. The lock is on the left, and is 
estimated for as couueeted with the hill-side by a guard-bank, though it might be 
advisable to counect it with the dam above by a dike along the river, which would 
iucrease the estimate for guard-bauk.” This site is disadvantageous for the location 
of the lock, aud if a dam be built near here I would suggest an examination for a site 
1,000 to 1,400 feet below, when it might be advisable to increase the lift of the lock 
and decrease the height of dam No. 27 and the lift of lock 28. As an alternate to the 
construction of this dam the following is feasible, viz: Leave dam No. 25 by a guard- 
lock on the left bauk, and then by a canal and locks to enter the river below dam No. 
26, as indicated on the map, (Sheet No. 3.) This alternate will enter the river at 2 feet 
less elevation than the bottom of lock 27. An estimate for comparison gives the fol- 
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Dam No. 27, first estimate 
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42 , 867 80 
123,083 28 
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43.948 97 


This estimate for the alternate is but approximate, bnt I am quite confident thf> 
^quant ities assumed are sufficiently full. I recommend the alternate line, subject to 
examination. If this alternate be adopted— 

Dam No. 27 will be 340 feet long and 20 feet high, and lock No. 28 will be 8 feet lift. 
The site is on a sandstone ledge 1.55 miles below dam No. 26. The lock is on the right, 
and connected with the high ground by a guard-bauk. On the left a bluff of shale 
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will need pome masonry to protect it. A low dike may be necessary to decreiwj land- 
damages by protecting the low grounds above. (See Sheet No. 4.) 

Dam Xo. 2*, 360 feet long and 22 feet high, and lock No. 29, of 10 feet lift, “ are located 
on a sandstone ledge 1.14 miles below dam 27. The lock m on the left, and connected 
with the hill-side by a guard-bank. On the right an abutment of masonry will con¬ 
nect the dam with the bill-side.” 

As an alternate to the constrnction of this clam, the following may be found avail¬ 
able, viz i Build a dam as an alternate to dam 27 (designated on Sheet No. 3 as dim 
27 A) near station 2,152 of the transit-line. Then leave this dam by a guard-lock on 
the left bank, and by a canal and locks enter the river below dam No. 28. By tbislioe 
the river may probably be entered at 6 feet less elevation than the bottom of lock Xo. 
29, thus lowering the comb of dam 29. 

An estimate made for comparison gives the following : 


Lock No. 28, 
Dam No. 28, 
Lock No. 29, 
Dam No. 29, 
Luck No. 30, 
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The alternate estimate is only approximate, but f believe the quantities to be very 
full, and, there being one less dam to build, the contingencies will be less. I recom¬ 
mend this alternate line, subject to an examination. If this be adopted. 

Dam Xo. 29, 4*cO feet long, will be 15 feet high, and lock No, 30 will be 4 feet lift. 
The site is on a sandstone ledge, 1.5 mibt» below dam No. 28. The Jock is on the rigb*. 
and connected with the high ground by a guard-bank. On the left an abutment of 
masonry connects the dam with the steep hill side. 

Dam Do. 30, 340 feet long and 22 feet hi*h, and lock No. 31, of 11 feet lift, ** 
located on a sandstone ledge, 1.49 miles below dam No. 29. The lock is on the lrft, 
connected with the lull-side by a short embankment. On the right an abutment oi 
masonry will connect the dam with the hill-side. Below this dam there are some very 
large bowlders which will have to be removed to give sufficient water-way. Tbs 
work is included in the estimate.” The bend in the stream at this point renders thi* 
site a very disadvantageous one. I would suggest that the location be made lowtr 
down—the position designated dam No. 30 A, on sheer. No. 3. 

Tho notes as copied on the map indicate the probability that rock-foundation miy 
be found anywhere in the vicinity. It may also be found that the elevation of tte 
lower level may be decreased, and that the lift of the locks Nos. 30 and 31 may, with 
advantage, be more nearly equalized by locating dam 29 farther down stream, perhaps 
about opposite station 54 of the line from the portal of the Great Bend tnnuel. 

Dam Xo. 31, 326 feet long and 16 feet high, and lock No. 32, of 10 feet lift, ***** 
located on a ledge of sandstone, 2.67 miles below dam No. 30. The lock is on the right, 
and connected with the bi^h ground by a short guard-bank. On the loft a sand-blot 
forms a natural abutment.” 

Dam Xo. 32, 465 feet long and 14 feet high, and lock No. 33, of 2.2 feet lift, “are 
located on a sandstone ledge, 1.51 miles below* dam No. 31. The lock is on the light, 
and connected with the railroad by an abutment of masonry, aud a guard-bank wi.’ 
connect the dam with the high ground.” 

This dam is the last ou the (beenbrier River, and connects the Black-water pystfD 
on that river with that of New* River. 

At this point there exists a difference of recorded elevations between the notes of tb* 
surveys of the Greenbrier division and those of the New River. This differences 

• mu , j.. 

probably owing to a difference in the elevations assumed at the initial benches. 

The elevations in the Greenbrier survey are carried from the initial bench of d ? 
summit division at the month of Folk Run. This difference of recorded elevation ' 
noted, Mr, Hutton tells me, in his leport on the New River divisiou. 

In the project of Is?2 for the slack-water navigation of the Greenbrier River, it*5* 
proposed to tunnel the (7rent Bend. My opinion is op(»«ed to this project. It mov 
exceed in cost the slack-w ater round the beml by a large amount. No estimate of it 
is submitted. 

The saving of distance does not necessarily produce a saving of time, for the rate of 
motion must be less within the tunnel than in the open river. The np-Mream approach 
would be difficult. Guard-locks would there be necessary, and the bouts cooldn**: 
enter tlum actoss a current of even moderate velocity, aud could not leave tin in in the 
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same circumstances without serious danger of accident from the leverage upon the 
boat from the down-stream pressure of the current. Then the accumulated lockage at 
the down-stream end of the tunnel (9*2 feet) would necessitate a flight of 8 or 10 locks 
at this point. The demands of the line would require that the flight be double. The 
cost of such a flight iu the narrow crcek-bed would bo exceedingly great, and the ap¬ 
proach to the lowest locks must necessarily be difficult, as the objectiou to leaving or 
entering the locks across the current would apply similarly as at the upper portal. 

The total distance from the mouth of Howard’s Creek to dam No. 42 is 48.32 miles, 
and the total lockage 301.2 feet. A detailed estimate of the cost accompanies this re¬ 
port. The recapitulated estimate of the liue as recommended is as follows : 
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Lock No. 4. 
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Total estimate of the slack-water system recommended for this division, including 
10 percent, contingencies, is $6,251,290.02. Attention is invited to the remarks made 
in the report of the summit division, relative to the cost of lock and dam masonry. 

The estimates for the dams have been made on the basis adopted by Mr. Hutton iu 
the New River division. The olassi float ion of the excavation for the locks and dams 
is the same as adopted by Mr. Talcott in his report of 1874. 

The Chesapeake aud Ohio Railroad maps were used to assist in the plotting of the 
railroad and of the bank of the stream not covered by our survey®. 

The estimates were made by Mr. J. L. Seager. 
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Table showing length and height of dams, height of guard-walls, and amount of water each 

dam will discharge before the flood will reach the top of the guard-wall. 
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GREENBRIER DIVISION—CANAL LINE. 

A survey was made for an independent canal simultaneously with the survey fori 
slack-water navigation. 

The following note* descriptive of the line of the canal-survey, taken by Mr. Talcotl 
in the field, are copied from his note-book : 

“The line for the canal was begun at the point on Greenbrier River, above the month 
of Howard's Creek, at which the northern tunnel-line would debouoh should that be 
chosen. It crossed the river immediately, and can be crossed over either on aqnedoct 
or slack-water, there being a good rock-ledge immediately at the point at which the 
line crossed. It then was run down on the right of the river, over the bottom 1 *, until 
it crossed the James River and Kanawha turnpike, just below which point the hill 
closes into the river. Above this point the line was connected with the line from south¬ 
ern tunnel, it being thought best to run on the feeder-line and cross above the bridge* 
where a good rock-bluff forms a natural abutment, and a ledge of rock making on 
from the left bAnk would give a good foundation for piers.* 

“A connection was also made neat the mouth of Howard’s Creek. From the point tStore 
named, or say station 109 of canal-line, down to station 180 the ground as a general 
thing is rough, steep, and formed of bowlders from the hill-side. The work here might 
be estimated as about one-half solid rock and oDe-balf loose rock. At about the 
above-named station the line was crossed to the left bank and notes.taken for either 
an aqueduct or slack-water, there being fine .ledges for foundation. A crossing «« 
also run below the railroad bridge, where it would be necessary to cross by aqnednct, 
as slack-water would raise the river so much as to endanger the railroad bridge. It 

* At the time the survey was begun I was under the impression that the eanaUiae 
should at once cross to the right bank of the Greenbrier River, and that the els vatic* 
of the summit would be 1,720 feet above the tide. This being assumed, I thonglu of 
crossing the Greenbrier on an aqueduct after tunneling through the crest where tke 
feeder-tunnel for the summit is located. These views are abandoned in the recom¬ 
mended locat ion.—T. T. 
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.will be necessary to cross tbe railroad at this point, as here it takes the right bank and 
occupies the only ground that could be used for canal-line. From the bridge down for 
about a mile there is pretty good ground, the bottom being narrow, but wide enough 
for canal. Thence down the river to a bluff about opposite Clay’s Mill the ground is 
steep and rough and of sandstone, either in ledge or bowlders. It would be tafe to 
take three-quarters solid rock and the rent loose rock in the cutting required here. 

“At the bluff opposite Clay’s Mill the best plan would be to tunnel for (say) 500 feet, 
as any other method would involve heavy cutting in limestone or a high retaining- 
wall, which would he exposed to the strength of tne current in times of high water. 
After passing the bluff the gronnd improves, and the bottom is wide euoitgb for the 
canal for about 2 miles, when the bluffs close in again and render a crossing to tbe 
right bank advisable. This crossing is at about station 41)5, and is located on a good 
ledge of rock ; but, owing to the bank being low on both sides, if an aqueduct should 
be adopted, it might be well to run a little farther down on the left bank before cross¬ 
ing, so as to get a better height for tbe piers. 

“ From the crossing to the east portal of Second Creek Tunnel, Chesapeake and Ohio 
Railroad, the gronnd is open and a narrow bottom, very g > td for the canal. At this 
point the bluff comes in again on the right, and for a half a mile the work would be 
very expensive if the line was kept on tbe river; so that, in order to save distance 
and probably some expense, a tunnel-line was run across the neck, making about 2,800 
feet of tunnel, and debouching on a narrow bottom on the river, saving about one mile 
and three quarters iu distance. A l of the tuunel will be limestone, which in the rail¬ 
road tnnnel worked well and stands perfectly. After running a short distance in the 
bottom the bluffs close iu on tbe river again, and for three-fourths of a mile and more 
tbe work would be very expensive if kept out on the bluff. A sharp bend in the river 
below brings the bottom again on the line; but I think that, on a full examination in 
the office, a tunnel through this spur will be found cheaper and safer than a canal on- 
the bluff, aud save about three-fourths of a mile in distance. All of this bluff and spur 
are limestone. After running in the bend above mentioned, a good bottom-land is 
struck, which lasts for about a mile, until ‘ Sinking Creek ' is reached. Here the bluff 
comes down to the river again, and is very steep for about a quarter of a mile. A 
short tunnel may be found advisable here, or else a sort of gallery. The rock is lime¬ 
stone, 1 

“After passing this bluff the ground opens again and is pretty good for about a mile,, 
wheu the bluff closes in again. Along here the line was run \ery high, in hopes of 
saviug cutting by being above some of tbe bluffs, and also in order to save work below 
where the flats are high. The refek her© is still limestoue. After passing these bluffs, 
the ground opens and is pretty good, though rolling for some distance. 

About station 900 the rock changes to sandstone, and is almost all in bowlders,, 
though some ledges come down to the river, aud limes one makes its appearance at 
times. Along here, iu mod cases, the line was run too high, but the cross-sections 
will give the ground on which it will be best to put the caual, it being impossible to 
judge accurately what grade would be best until the line was run through. The ex¬ 
cavation,all the way down to station 1030. can be taken, as a large proportion is through 
bowlders, which, in most cases, are so large as to be classed as solid rock, so that at 
least 75 per cent, of tbe excavation will be solid rock and the remainder loose rock 
and earth, the latter in small proportion. Ar. station 1030, or about 1 mile above Al- 
dersou's station, the bluffs recede from the river, aud the bottoms are very favorable 
for canal. 

“At station 1063 a crossing was made to tbe lef r bank, so as to take the beuefit of the 
bottom-lands on that side, where they are much more extensive than on the right, and 
a line was run and cross-sec ion taken, the above station being equal to 0 of that line. 
The crossing was on solid rock and was for slack-water. Should it be thought best to 
cross on an aqueduct, it would be better to go about a mile and a half farther down 
the river, where good rock-ledges can be found. There is a good ledge in the pool 
just below Alderson's and above Hi l’s store, on the right bauk, at which an aqueduct 
could be put. The slack-water cro-sing was made at the point named, as iu order to 
get across below it would have been necessary to build long dikes to protect the low 
grounds from overflow', whereas at this point a dike about 3,000 feet long will be all 
that is necessary to protect the right bauk, and on the left there is nothing to over¬ 
flow. The line was continued on tbe right bank and all the necessary cross-sections 
taken, but the ground in many places is of such a character as to render a canal very 
expensive. From Muddy Creek down for about 2| miles,, with few exceptions, the 
bluffs are close to the river. The rock, in most cases, is a sbaly limestone, and would 
Imji easy of excavation. Just below the mouth of Griffith's Creek the bluffs are highest 
And are of lamina 1 ed stone, which would stand very well in cuts, but. I fear would not 
i>e good for tunneling. Tbe r>ver is not wide enough to encroach on it much without 
danger, so that the canal could not b© built out into it. 

“ Jnst at tbe point where W«df Creek Mountain cornea down to the river, on the left 
bank, tne gronnd opens on the right, and is favorable for canal for about three-fourths 
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of a mile, when it is rough and rolling again for abont the same distance, andtlieo 
becomes very steep. The rock is a bastard limestone and some pure limestone, not 
very hard to excavate. At abont station 14*20, the ground on right bank opens again, 
and becomes very favorable, being river-bottoms for about two miles. The line on 
the left was run down the railroad, and cross-sections taken all the way to the river. 
The ground to station 210 is very favorable, but at this point Wolf Creek Mountain 
conies down to the river, and for about *.1,000 feet the ground is rough and precipitous 
in some places. At this point the railroad runs close to the river, and the country road 
just above it, so that there is no room fora canal without throwing the railroad into 
tunnel, and, it may he, tunneling for canal for a short distance. Cross-sections have 
been taken of this point to show accurately what will he required, but if the.line mi 
the left bank is adopted, the best plan will be to pass this point by siack-water,and 
for that purpose a dam was located at the upper end of Riff’s low grounds, and the 
necessary notes tak u to determine the cost of such a work. From this point down to 
station 335 the line is cross-sectioned, and at that place a dam is located to cross the 
canal over to the right bank again, iu order to take advantage of the low grounds on 
that side; for on the. left the cliffs come down to the river, and for about two miles the 
work for canal would be very expensive and require a complete change in the location 
of the railroad, which cuts along on the bluffs for a short distance, and then runs fora 
mile over some islands, and, cutting through the point of the bluffs again, emerges on 
the river-bottom. On the right, after passing the low grounds above mentioned, th* 
bluffs again close down on the river, ami make it very expensive grouud to cut a canal 
through. This ground holds for about 2 miles, with some low flats, but as a general 
thing it is very bad for the work required. Just above Graham’s Ferry the ground 
opens again, and from that point to the Great Bend tunnel there is no great difficult? 
in gelling ground that will suit without very heavy excavation. Ou the left bank, 
after passing the point on which the railroad emerges into the open ground agaia 
after passing over the islands, t lie ground is very favorable, and continues so as far as 
about half a mile below Graham’s Ferry, when it becomes steep and rocky for aboat 1 
mile, but not so bad as the ground above Graham’s Ferry on the right bank. At 
Rollinsburg, opposite Taleott station, Chesapeake and. Ohio Railroad, the ground 
opens again, and is very flat and low all the way down to opposite the mouth of tbe 
proposed tunnel, and would give a much better approach to the tunnel than can W 
gotten on the right bank. The proposed tunnel-line is more to the left than would 
have been necessary but for the railroad, but it can be brought into open cutting ii 
a low place iu tbe ground, and then a short tuuiiel though a spur below will bringic 
into the open valley.” 

With the foregoing, and the notes of the survey as a basis, the location cf tbe cans! 
was made. As it was so soon found necessary to change to the left bank, the projefi 
ot crossing to the light hank from the Howard’s Creek approach was abandoned,acd 
the location of eannl-dam No. 1 was chosen to form a slack-water pool, into which tbe 
How ard’s Creek line debouched. There is no room on t he left bank for a canal to this 
point. The canal leave* this pool by a guard-lock on the left bank and pa-ses through 
tbe railroad embankment immediately below, the railroad being carried over by an 
overgrade truss. 

The proximity of this dam to the point where the canal must pass under tbe nil- 
road makes the location somewhat awkward. 

There will be no space for the b ats to pass each other from the bead of the lock to 
the lower side of the railroad-emlmukmeut, and the beud prevents tbe steersmen of tbe 
ascending and descending boats to uote each other’s approach. I wopld recommend 
that the dam be built farther up stream, so there may be a passiug-plaee immediately 
below the lock, the location to be made during the construction of the line. Tbs 
would become imperative if the hicks on the line should be doubled iu the futnre. 

Mr. Taleott informs me that rock-fouDdation can be found anywhere for 600 feet op¬ 
s'ream. Tbe height of guard-walls on the canal-1 me is regulated as in the slack-watoi 
system. The cutting, for about 1,000 feet below tbe railroad, is very heavy, witbooQ- 
siderable rook. The elevation of the rail where the line passes is less than 1,702 feet. 
The water-surface of the canal is 1,677 feet, leaving little more than 20 feet clear 
between tbe water-surface and the lower chord of the proposed truss, (the grade of 
the railroad being undisturbed.) 

Again, a greater elevation than 1,677 for the comb of the dnm would increase the 
amount of ground overflowed on both sides of the river near the Greenbrier bridge. 
Accordingly, the elevation of 1,670 for canal-bottom is chosen for the initial level ‘ 
this division. From this deep cut to where the bluff closes into the river at station 
the elevation 1,670 for canal-bottom answers very well Along this bluff, from stttioa 
259 to station 30S, a regaining wall is proposed. This retaining-wall is pretty high i3 
places, (20 to 30 feet;) it can only be made lower by increasing the amount of enttio 
or by moving tbe wall into the river. Tbe cost of the former would probably offset tbe 
saving iu the amount of retaiuing-wall, besides increasing the amount of excavated 
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material to be disposal of. The latter would decrease the available space in the valley 
for the passage of floods. I cannot recommend this, with the present lack of data. 

Mr. TalcotPs notea, copied above, estimate the cutting along this bluff at f solid 
rock and the rest loose rock. This estimate was probably for throagh-cut. I have as¬ 
sumed a less proportion of solid rook, one-half in the worst places. With the retain- 
iog-wall on the river-side, the quantity, absolute and relative, of solid rock-catting 
is diminished, while where solid rock is reached, the side of the cat will be more 
nearly vertical than I have assumed. 

Between station 3334-50 and 339 a retaining-wall is again proposed, to avoid cut¬ 
ting more dteply into the bluff at the mill-dam. 

At station 345 the first lift-lock is located It is a question whether it would not bo 
better to locate it on the flat above the mill clam, to lessen the height of the embank¬ 
ment and retaining-wall from station 346 to 337. The line is recommended as it i», 
for the reason that effort has been made, where the valley Is narrow, to keep the cana!- 
bottom at least 20 feet above the 1 oar-water line, to avoid interference from floods. 
It may be found, however, during the construction of the line, that this change of 
location is advisable. The question may readily be determined from the record of the 
highest flood on the mill-dam, if such record exist. 

Retaining-wall on the river-side is again resorted to, from station 353+50 to station 
372. This wall is generally quite high, at one place about 30 feet. It is not proposed 
lower for the reasons given above, and because the curve in the line above the bluff 
i® disadvantageous for the location of the lock,, which would there become necessary. 
The location through the flats below thin blaff calls for no particular remark. As the 
map shows the location of each lock and its lift, no special mention of these matters 
Is necessary. 

As an alternate to the expensive location along these bluffs, the following is sug¬ 
gested by an examination of the map, viz: 

Diverge from the line just mentioned at station 254, and enter by a flight of two 
locks the pool of a dam on the site of dam No. 5 of the slack-water line. Leave this 
dam by a guard-lock (canal-bottom at 1,648, probably) on the right bank, and then by 
a canal through the slough at Ronceverte, locking into the river below the mill, as 
indicated. Build a dam on the site of dara No. 6, with comb at 1645, (probably,) and 
then by a lift-lock gain the flats and the original line on the left bank at about station 
399, To supply the water for lockage at this point, (which would be, in fact, a second¬ 
ary summit,) a fee ler-canal could be constructed along the blaffs. The location of 
the alternate line and the feeder is shown on sheet No. 1. 

Estimates of the alternate line and the canal-line along the bluffs give the following 
results: 
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The land-damage will be greater in the latter than iu the former; the contingencies 
would probably not differ much, as the foundation of most of the retainiDg-wall would 
b© laid at low-water. I believe a canal on the right bank at this point would be the 
more convenient for the local trade. 

As this alternate was not anticipated at the time of the survey, our data are not 
complete, and the estimate is but approximate, though I believe ample in quantity. 
It would be better if a location for the lower dam were made farther down the river,, 
so that the lift-lock on the left bank would be farther removed from the inflaence of 

the overflowing water. I recommend this alternate, subject to a special examination 
on this latter point. It is more subject to freshets than the line along the bluff-i, 
though this loses much of its force, as the oanal-line has several other points of slack- 
water. 

The retaining-wall is in m degree subject to the force of the floods, especially the 
portion below station 348-fll.4, where the flood must necessarily impinge upon it at 
quite an angle. The retaining-wall is subject to frost, also, though this water-line is 
comparatively free from it. 

The next matter of interest is the question of passing the Second Creek Bend. By 
a reference to Sheet No, 2, and to the notes copied in the opening of this part of the 
report, it is seen that, immediately below dam No. ?\ the bluff closes in on the left 
"bank for about a mile and a half. The bluff on the right bank closes into the river 
above the Second Creek tunnel, Chesapeake and Ohio Railroad, and continues so for 
more than half a mile. The bluff on the left bank again closes into the river below 
tli© month of Second Creek, and continues so round the bend. 

The canal-surveys were made with the object of tunneling this bend from the lower 
end of the flats, on the right bank, to the ravine below the bend. Dam 7 A was located 
for the crossing to the right bank. I have concluded, upon a study of the subject, to 
abandon the tnnnel-proiect, and to recommend a line round, partly slack-water and 
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partly canal, as indicated on Sheet No. 2. Fortunately, the notes of the slack-water 
survey supply data for quite an approximate estimate fur the line round the bend. 

Dam No. 9, with comb 4 feet higher than for slack-water, will permit the line on the 
left bank to enter below dam 7 A , with an elevation of canal-hottom of 1,5*26. The line 
can then leave this pool on the right bank at the dam, and pass through the flats and 
under the railroad, as shown on Sheet No. 2. There is quite a scant space under the 
railroad, only 17.6 feet from water-surface to the top of the rail. I would suggest that 
an examination be made before construction for a site for a dam above the mouth of 
Second Creek. In reply to questions about this matter, Mr. Talcott writes me as fol¬ 
lows : 

“ I think that if you adopt slack-water at this poiut,.it would be better and ]m 
costly to make the dam about where the trausit-liue crossed the river above Second 
Creek. 

# • # » • » * 

“In regard to the foundation of the dam above Second Creek, I cannot speak with 
certainty, for 1 did not make any close examination ^t that point, bat 1 aai confident 
that yon will find rock in about 10 feet of water, or, say, at the elevation of the ledge 
selected for dam No. 9. In the elbow, just below Second Cr-ek mouth, the ledge shows 
in about 12 feet of water, but above the falls and about the lower end of the cliffs, on 
the right bank, the rock must be higher. I mention this only as a suggestion,lor, not 
having the plans to look at, I may be wrong.’ 7 

The estimate is made, supposing t his lock aud dam to cost the same as if the site of 
dam No. 9 were taken, ini hiding guard-bank, while the estimate for the canal is made 
from the upper site suggested. 

The location of the canal round the bend is but approximate, and it may be changed 
somewhat in plan after an examination of the ground. 

To avoid the bluffs opposite Fort Spring, an aquednet over Sinking Creek, and the 
bluffs below, the line enters the river before the former bluffs are reached. A dam on 
the site of dam No. 11, with the comb 6 feet higher than for the slack-water system, 
(t. e., 28 feet high, canal-bottom at 1,602,) will hack the water up for this purpose. Tbe 
line leaves this pool on the right bank by a guard-lock. From this point the line must 
remain on the right bank till Alderson is reached. 

Throughout most of the distance the construction of the line will be expensive; the 
cutting will be heavy, and the excavation mill consist largely of loose and solid rock. 
Mr. Talcott, in his notes, referring to the line from station 900 to 103(1, says, “At least 
75 per cent., of the excavation will be solid rock, and the remainder loose rock nad 
earth, the latter in small proportion.” In the estimates 1 have class-d the excavafioa 
differently, for I have made very little thorough cut, aud, the slopes being assumed 
one in one nearly the entire distance, the areas of excavation will be much larger thaa 
will be necessary when solid rock is met with. I kept the area of excavation large, 
as I wished to make a location which would be found practicable in the actual con¬ 
struction ; and then, to compensate for this in the estimates, I classified the excavation 
as nearly all loose rock, the remainder earth. 

The table of estimates accompanying this report is so arranged that any other clari¬ 
fication may readily be made if desued. About 1 mile above Alderson, on the right 
bank, the ground becomes very favorable for a canal, and coutiunes so for aboot 9.000 
feet; then for more than *3 miles the ground is generally unfavorable, and a canal atoog 
the hill-side would on this bauk be very expensive. Near station 1:100 the ground again 
becomes favorable, and continues so for nearly a mile, when the steep grouutl again 
comes close to the river, and canal bug would be very expensive for more than a mile. 
Near station 1410 the hill recedes from the river, and a broad flat affords excellent 
ground for a canal to station 1526, a distance of about 2 miles. Again the ground be¬ 
comes difficult for more than 2 miles farther, or nearly to Graham’s Ferry. 

Upon the left bank, commencing at Alderson, the ground is favorable till WolfCroek 
Mountain is reached, where if a canal occupies the Dill-side the railroad must be pot 
into a tunnel 1,700 to 1,800 fee iu length. 

Immediately below, the ground is very favorable for about a mile and a half, wbea 
if the canal be kept out of the river the location of the railroad must be changed for 
about a mile and two-thirds, passing through two tunnels on the way. From station 
430 to Graham’s Ferry the left bank is very favorable for the looatiou of the canal. 

With the view of preseutiug data for alternate estimates, the surveys included both 
banks from Alderson to Graham’s Ferry, and the lines have been located accordingly 
as follows: 

1. A line from station 1018 (being a continuation of the line desonbed above) to 
Graham’s Ferry, with the object of avoiding the crossing at Aldereou. 

2. Crossing at Alderson anu retraining on the left bauk to Graham’s Ferry. 

1st. From station 1018 the line continues through the flats till the steep Mil-side 
above Muddy Creek is reached. Here the Hue goes into slack-water to avoid the dill* 
cult ground above and below Muddy Creek, aud the aqueducts over this and the sev¬ 
eral streams below. The line passes into the slough by a flight of two locks, and tbe# 
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crosses the island as indicated, locking into the river with canal-bottom at the eleva¬ 
tion 1521), Thu surveys did not include this island, and the lock may not be in the 
most favorable place. A dike is proposed along this slough anil on the island to keep 
ont the floods from the flight of locks to the lock at the head of the pooh 

The estimates for excavation and embankment in this locality are but approxi¬ 
mate, but it is believed th-y are ample.. The elevation (1520) for canal-bottom in the 
pool is thought attainable from the bottom elevations shown at. dam No. 7. This is l 
foot lower i han the elevation for the slack-water line in the pool below this dam. An 
examination may show the elevation 1521 to be better 

The object of this slack-water being to avoid the steep hill-aide and the aqueducts 
from Muddy Creek to station. 1300, a site for a dam was at first thoagtit of Lear sta¬ 
tion 121)6. 

Mr. Talcott informed me by letter that a good foundation for a dnra could be found 
anywhere between Wolf Creek and dam is. A location was begun for a canal on the 
right*bank from this dam to tbo lower end of the flats below. But. iu this distance 
the river has but a few inches foil and a slack-water reach made to avoid the bluffs 
below might as well extend up to the proposed darn. I finally decided to use the site 
of dam No. 18. theu to leave this dam by a guard-lock on tbe left bank, and by a short 
canal and lock to again enter the river above the mouth of Wolf Creek. I prefer this 
method to locating the dam farther down and locking directly from pool to pool, 
because the boats will now pass from one pool to the other pretty well removed from 
the influence during high water ot tbe currents near the datn. The guard-look as 
locate* permits passage through the guard hank some distance from the dam. lu tbe 
pool below dam No. 18 tbe elevation 1506 is taken for canal-bottom. Special exami¬ 
nation may show that it will be advisable to increase this 1 foot;. This stretch of slack- 
water is to be formed by a dam below tbe bluffs on tbe right h *nk. Leaviug this dam 
by a guard-look, tbe line proceeds through the flats on the right bank, aud, to avoid 
the bluffs above Graham’s Ferry, again t akes tbe slack-water, formed by tbe pool of a 
dam on the site of dam- No. 21. Below this dam the railroad crosses the river aud 
slack-water is again resorted to, by which the line passes under the bridge. 

2d. Alternate line on the bank from Aldereou. Returning to station 1018 on right 
bank above Aldereou, and leaving the .first described line, tbe alternate enters the pool 
of dam No 16, with oaual-bottom at the elevation 1540. It may be that this pool 
might be entered with this elevation just below Rattlesnake 8hoals, more than ft mile 
above, thus saving the excavation of that length of canal. But it is probable that 
tbe approach to and exit from the locks would not lie aa convenient at any point above 
their proposed location. Besides, na* re locks would be necessary in the flight, or much 
shorter levels would be required. The latter would not be desirable, and the former 
would render double looks necessary at the outset. The elevation chosen for this dam 
is the same as adopted for the slack-water. A higher dura would require greater 
exp-use for changing the railrotd, while a lower one would require an increase in tbe 
already heavy entting through the town of Alderson. The liue leaves this dam by a 
guard-lock, aud to make room for it on the river-baftk it will be necesstry to change 
tbe location of the railroad and tbe railroad-depot. This relocation has been made by 
Lieutenant Mnguire. It can be bat approximate above the dam, as the Sufveys did 
not inolude that ground. 

Below Alderson the line requires no special mention till the long carve is passed, 
nearly 3 mil* s below the dam. Here, from insufficiency of room outside the railroad, 
the line passes into the slongh. Dikes along the isl&uds and across tbe sloughs will 
keep tbe floods out of tbe oanal. At Wolf Creek a location has-been made for the 
canal on the s de-hill, and a location has been indicated on the map for tbe railroad, 
by which it is thrown into a tunnel till this mountain is passed. The map suggests 
at this point a similar alternate to that at Ronceverte, viz, to construct a dam at the 
location indicated below tbe bluff. This location was surveyed for a canal-dam. Then, 
from the pool of this dam, lock up to the flats and connect with the original line. This 
will require a feeder along ihe hill-side to supply water for this secondary summit. 
The alternate line diverges from the first location at Btation 20i, and enters the river 
with the elevation 1506, for canal-bottom, a* proposed tor the line from dam No. 18. 

Estimates made of tbe two methods of passing Wolf Creek Mountain, give the fol¬ 
lowing comparison: 

Canal-line along bluff, railroad in tunnel, from station 225 to station 271.. $345, 458 50 
Alter Late slack-water and feeder canal, from station 206 to station 271.. 221,870 10 

Difference in favor of alternate......... 123,588 4# 

Tbe former estimate would be greater if it included the distance from station 206 
to station 225. 

The Ultimate for tbe tunnel supposes the rock to stand without lining. The tunnel 
is for a double-! ik road. The objections to si j ok water, particularly an the dam is 
low, are here very well provided agaiust, as the boats in the up-stream approach to tbe 
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lodes at the dam will be qnite out of the Immediate influence of the overflowing water, 
and a crib-work of little extent would make them still more secure. The feeder- 
canal will require an unimportant change of the railroad. This change is included in 
the above estimate. Through the Halts below, the line requires no special remark. 

From station 344 to 430, there is no room for a canal between the railroad aid the 
river. If the canal be kept on the river-bank the railroad must be pnt into tunnel 
from abont station 360 to about station 380, and again for abont 550 feet throngh the 
spnr at the foot of the islands. In that case the canal can keep in the slough between 
these tunnels by raising the present railroad embankment slightly. The railroad 
must of course pass along the hill-side inside the slough. The slack-water device may 
be again availed Of, to avoid this cluing© in the railroad, as follows: Diverge from the 
f l rst 1 i n e at s tat ion 344, an d cm ter t he ri ver by a fl i gh t of loc ks. The elevation 1497 
can probably be attained for canal-bottom. Build a dam on the site of dam No. 20, 
and then by a second flight of locks ascend to the flats on the left bank, and join the 
first line as indicated on the map. (Sheet No. 2.) 

A feeder must be built to supply the secondary summit near station 450. The con¬ 
struction of this feeder is somewhat complicated. The elevation of the canal-bottom 

at this secondary summit is 1513. The canal.bottom has the same elevation at station 

344, where the alternate leaves the first line, and tbe summit near station 450 must 
then be fed from above the lock at station 332. Tbe surface of the canal at station 
450 is at the e’evation 1520. The canal-surface at station 332 is at the elevation 152 n 
T he distance between these two points is more than 2 miles ; the fall in water-surface 
is 8 feet. All of this fall cannot be used unless the railroad were raised for a distance 
of abont 2 miles. Tbe elevation of the track at station 351 -{- 47 is but 1524, leaving 
but 4 feet of fall available between this point and station 450. The space outside the 
railroad and along the bluffs below Albert’s Gut is very restricted, and the section of 
the feeder should be as small as possible. To overcome the difficnlty, a wide cut is pro¬ 
posed from the summit, near station 450, to the slough above. This practically extend; 
the summit-level up to the head of the slough near station 380. Theu by closing tbe 
outside of Albert’s Gat m reservoir is formed, which is the upper extremity of the 
feeder. The surface of the feeder at this point is taken at the elevation 1522, which 
permits a fall of 2 feet to the summit; at station 381. Boom may then b© obtained for 
the feeder outside the railroad without disturbing it. 

The reservoir at Albert’s Got may be supplied from the canal above the lock at sta¬ 
tion 332, by a short feeder-canal inside the railroad, the water being permitted to flow 
from the main canal” to this feeder and under the railroad, the track passing over tbe 
cut on piers and longitudinal timbers. A similar change in the cut from on© side of 
the railroad to the other will be necessary before station 450 is reached. The change 
is indicated between stations 426 and 427. It is proposed to carry the track over on 
piers, permitting a free space of 100 feet for the flow of water from the left to right of 
the railroad. 

In considering this slack-water alternate with that at Wolf Creek it will be seen 
that, if both be adopted, the Wolf Creek feeder must supply both secondary summits 
and the entire canal from station 270 to Graham’s Ferry. It has been estimated ac¬ 
cordingly, and to decrease the amonnt of water necessary the locks, both at the dams 
and at the bead of the pools, have been arranged in flights, although the guard-walls 
of the lower lock should be carried nearly or quite as high as the walls of the upper 
one of the same flight. Were it not for the desire to decrease the amount necessary, a 
single lock of double lift would answer the purpose.* 

Estimates of cost give the following for comparison of the original line and this 


Canal along the b 
tunnels and on 
Alternate, station 


ink and through the 
the hill-side from t 
344 to station 483 ... 


i railroad being pnt into 
to lock at station 483.. $499,259 




m m m m » • m m m m mw • m • •«••*» • 


in favor of alternate 


<m <m w» m m 
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we mr m m m mm 


«8,1! 


231,031 20 


The railroad-tunnels are for double track and are supposed not to require lining. 

The two alternates save on the estimated cost a total of $384,623.60. 

From station 483 to Graham's Ferry the location is simple. At this latter point tbe 
line as recommended enters the river to pass under the railroad as recommended for 
the line on the right bank. The comparison of cost of the two lines from Aldersm 
to Graham’s Ferry can now be made. 


* With alternate passages no water is saved in dividing the entire lift into several 
smaller ones. Alternate passages maybe infrequent, and therefore there will be* 
saving of water by using several locks of less litt, instead of on© lock of greater lift* 
There may be a saving; in first cost by constructing a single lock of sufficient lift at the 
outset. Then, when the commerce oft 
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the flight might be built, and the lift of the first diminished by half. 
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Right bank. 


Station 1020 to lock at bead of pool above Wolf Creek..... 
Front pool at Wolf Creek to canal dam No. 4 and lock ..... 
Canal dam No. 4 to Graham's Ferry ....................... 




■ • • m m m mm 


Total 
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211,494 50 


078,258 38 


Left bank , 
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left bank -..... 
Deduct estimate for right bank 
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Station 1020 on right bank above Alderson to station 225 above Wolf 
Creek...... *....«. 

Station 225 to 271—slack-water 

Station 271 to 344 .. 

Station 344 to 483—slack-water 
Station 483 to Graham’s 
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8389,890 59 
221,870 10 
52,478 85 
268,224 98 
111,026 17 


1, 043,490 69 
678,258 38 
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365,232 : 


If the slack-water alternate be rejected for the line on the left bank, the difference 
against tbe left bank will be $749,856.91. 

The estimates are exclusive of laud-damages, the difference in which could not be 
so great as to affect the decision with the above disparity of cost. The right hank is 
recommended. 

Before proceeding further in the detailed description of the canal-line proposed from 
Graham's Ferry, it will be advisable to consider the Great Bend (sheet No. 4) ae a 
whole. 

When the surveys began I was of tbe opinion, from what had been recommended in, 
previous surveys, that the Second Creek Bend would, without doubt, be tunneled for 
an ordinary canal-line, and that, tbe Great Bend would be passed by a tunnel, whether 
canal or slack-water were adopted from Kanawha Falls to the Greenbrier Bridge. So 
confident was I of this, that 1 gave instructions that the canal-survey need not lie car¬ 
ried round the Second Creek Bend, and I was also thoroughly convinced that it would 
"be a waste of time to survey the river round the Great Bend. Accordingly, in the 
former case, only the slack-water line was run, and our data supply but approximate 
estimates for a canal, but I am confident they are ample. 

Further Btudy of the subject of tunuel cuts-off for navigation modified my views, 
And I telegraphed to Mr. Talcott, in the field, to carry the slack-water survt-y around 
the Great Bend. I still adhered to the purpose of tunneling here for the ordinary canal. 
I have abandoned all the tunnel cuts-off. The objeciions to a slack-water tunnel 
through the Great Bend, mentioned in the description of the slack-water line, apply to 
the canal project also. These objections are, difficulty of approach, expense, accumu¬ 
lated lockage at the down-stream end, whereby a long flight of locks (double) would 
"be necessary in a narrow ravine and creek-bed, and a loss of time, offsetting, iu a great 
measure, the gain iu distance. 

Fortunately, tbe notes of the slack-water survey, carefully collated, demonstrate that 
a line round the bend is practicable at moderate expense. It has been noted that the 
lines from Alderson to Graham's Ferry unite above the railroad-bridge, passing under 
in a slack-water pool. This is necessary, as tbe canal-Iiueshould not cross the railroad 
At or near a grade. As the railroad crosses from one bank to the other, both lines (left 
bank and right bank) are compelled to pass in tbe same manner. 

To form this slack-water pool, a dam is proposed below Bacon's Falls at station 
1876 -f- 22. The availability of this site was shown in the description of the slack- 
water line. This dam will be about 27 feet high. The line will leave this pool 
by ft lift-lock on the left lunik. I recommend that this lock be built us a guard- 
lock inside the dam, and a lift-lock outside, so that, when there be a rise on the 
comb of the dam, the upper or the guard lock will become a lock with a lift equal 
to this rise. Otherwise, from the great height of gates necessary, the maneuvers 
might be too difficult iu a high flood. With an ordinary guard am! lift lock the 
lift would be the normal lift increased by the height of the flood. Security is offered 
Against accident by dividing this entire lift into two of less height. From this dam 
the line keeps on the left bank, as shown, to about station 2050, passing over Stoney 
and Little Sloney Creeks on aqueducts, and iuside the knoll at the Blue Hole. At 
about station 2060 the bills close into tbe river on the left bank, and the ground 
opens on the right. A dam at this poiut, of sufficient height to cross to the flats oppo- 
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sit®, would supply slack-water navigation from above Stoney Creek. If the erasing 
were made, the same difficulty would be met with round the* next bend, where, if a 
crosei mg were m ade, the water won Id be backed, to the prev ious crossing, w ith suffi¬ 
cient depth to afford a constant slack.water navigation. The same state of affairs 

urould exist at the lower end of the flats below the second crossing. The best solntioa 
of this is, probably, to enter slack-water at station 2050, kicking down 13 feet for this 
purpose. Then, if a dam be built near station 2150, with comb at. the elevation 1,427, 
the pool of a dam on the site of dam No. 29 may be attained by a lift of 10 feet. Ths 
latter dam will permit the line to leave ou the right bank, by a guard-lock, at suffi¬ 
cient height for crossing the creek below. It may be necessary to locate the former 
dam lower down than indicated. 

Mr. Talcott writes me that “ Good foundation can be had for a dam some distance 
above dnm 28, but I do not know certainly of any at the head of the flat ou left bank. 
I think, however, that yon would be safe in assuming a good one anywhere there if 
you allowed a good sum for the foundations,” 

The location from the dam below Bacon's Falls is approximate only, and a special 
survey wouId probably modify it in detai 1, both as to plan and the location of the locks. 
In the estimates my endeavor has been to have the quantities full; I believe the exca- 
vatiou will be found in excess. Masonry can be more closely approximated to. The 
estimate# 1 cost of the line round the bend (^98,392.86) is much less than what the tun¬ 
nel cut-off could be. 

From the ravine at the western portal of the Great Bend tunnel (Chesapeake and 
Ohio Railroad) to the junction w ith the New River division the location was made by 
Lieutenant Maguire. From the ravine the canal keeps on the right bank to station 
248 of the line from the tunnel-portal, passing over Powley's and Big creeks on aque¬ 
ducts of small span. At station 248 the line enters the pool of a dam on the site of dam 
No. 32, with canal bottom at the elevation 1,368.8, (according to the Greenbrier levels.) 
At dam No. 32 a guard-lock on the right connects the Greenbrier and the New River 
divisions. The quantity of retainiug-wall necessary and the heavy excavation render 
this section quite expensive. 

It might be found on examination that the following line would be an available and 
a desirable substitute, viz: Leave the dam near 2150 by a guard-lock on the left ank, 
and then, by caual, through the flat, enter the river where the Muffs close in, below, 
with the elevation 1,396 or less for canal-bottom. Build-a dam at the site 30 A, with 
comb at elevation 1,403 or less. This dam would not be more than 23 feet high. 
Lock down from this dam to the elevation 1,386 or less, according to location above. 
At station 194 build a dam with comb at the elevation 1,393 or less. There is a rock 
foundation here. The dam would be 24 feet high. Lock down from this (lam to eleva¬ 
tion 1,376, (probably.) Build a dam on the site of dam No. 32, with comb at the ele¬ 
vation 1,383, (probably,) and there, by a gnard and life lock, as at 1876+22, connect 
with the New River division. This last dam would be 19 feet high, and the lock 732 
feet lift, (probably.) This method would add but one more slack-water pool to the 
line, and 1 should expect a saving of about $300,000 in the estimated coat. The data 
now at hftDtl are not sufficient for an accurate estimate of this substitute, and in the 
project offered I wish to have sb little coujeetural as possible. The Great Bend should 
again be surveyed for the accurate location of the line, and the examination for this 
suggested substitute could be made at the same time. A good amount might be saved 
on the estimates by going into slack-water above Powloy’s Creek, but it would beat 
well to examine the above substitute before adopting either. Detailed estimates of 
cost accompany this report. The estimates have beeu subdivided, so that a compara¬ 
tive estimate of any change, however small, may be readily made at any time iu the 
future. 

The earth-excavation for locks is estimated at 10 cents extra per cubic yard to cover 
the replacing of this earth as an embankment on the sides of the locks. When possi¬ 
ble, the excavation is intended to supply the embankment required. The possible 
difficulty of procuring good Btone for cut masonry was mentioned in the report of the 
summit division. * 

Nearly all the estimates of quantities for the Greenbrier division were made by 
Lieutenant Maguire. Mr. J. L. Seager made those for the slack-water alter mules ex¬ 
clusive of lock masonry. The estimates for the recommended canal-line for the Green¬ 
brier division aggregate $4,538,349.85. The slack-water estimates exceed this by 
$1,712,940.17. 

I have not considered it necessary to prepare a comparison of their respective ad¬ 
vantages in the Greenbrier division, as I suppose the decision of the question whether 
the canal or the slack-water shall be chosen will depend on the New River division. It 
may b© well, however, to note that on the Greenbrier the canal-line m recommended 
consists in good part of Black-water, while the slack-water system consists in a good 
part of canal. 
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RECAPITULATION OF ESTIMATES FOR CANAL-LINE AS RECOMMENDED. 

Greenfo'ier division. 

Howard’s Creek to station 254... 

Station 254 to station 397 slack-water alternate, avoiding canal along 

bluffs at Ronceverte.__........................................ 

Station 397 to pool of dam No. 9........ ;................ 

Dam No. 9 to dam No. II mud lock, inclusive... 

Dam No. 11 to station 1020................................. 

Station 1020 to pool at Wolf Creek..... 

Pool at Wolf Creek to Graham’s Perry......... 

Great Bend section.. 

Great Bend to mouth of Greenbrier 
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Grubbing and clearing: 

48 miles long and 0.02 mile (105.6 feet) wide = 614.4 acres, at $50 
Contingencies, 10 per cent.... 
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Total canal estimates, Greenbrier division. 

If line along bluffs at Ronceverte be adopted, there must 

be added to above estimate.....$206,425 68 

Contingencies, 10 per cent....... 20,642 57 
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4,538,349 85 


227,068 25 


All of which is respectfully submitted 



Wm. P. Craighill, 

Corps of Engineers, 


4,765,418 10 

Thomas Turtle, 

First Lieut of Engineers . 
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REPORT 


RE-EXAMTNATION AND SURVEY OF THE NEW RIVER DIVISION, SURVEY 
1874, BY MR. N. H. HUTTON, ASSISTANT ENGINEER. 


Baltimore, May 28, 

Colonel: I have the honor to snbmit the following report of the results 
re-examination and survey of the New River division of the central water-line 
under your direction during August, September, and October of 1874. 

Your instructions, dated July 15, 1874, said * * * “not later than Au{ 
you will enter upon a resorvey of the Greenbrier River below Howard’s Creek, and of 
Sew River below the Greenbrier, the object being to fix the precise location of dams 
aDd other details of the slack-water navigation ofthose streams, with the collection of 
such additional information as will enable a detailed determination to be made of the 
location and cost of the canal which, by some engineers, is considered a necessity for 
that part of the line, and by others a desirable though not a necessary alternative to 
the slack-water. You will keep in view also the possible advantages to be gained by 
resort to tunuels for avoiding difficult places, in the valley of New River especially, 
and thereby at the same time shortening the line, either for canal or slack-water navi¬ 
gation.” 

“It is desirable, if possible, that the information you will gain be such sis to enable 
the work along that portion of the line to be put promptly under contract should Con¬ 
gress provide the means.” * * * * * 

Under these instructions, the organization of two engineering parties was at once 
commenced, one for the examination of the slack-water scheme and the other for the 
survey of an independent lateral canal. 

On the 1st of August both parties were assembled in camp at the mouth of Howard’s 
Creek, and operations were commenced at that point. A rapid reconnaissance mean¬ 
time was made of the valleys of the Greenbrier and New Rivers, which developed tlie 
impracticability of procuring, over this whole distance, the amount and quality of 
information called for by your instructions with the time and money at my disposal. 
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I was accordingly relieved of the duty of examining the Greenbrier division, and the 
parties under ray charge were transferred t-o the New River, at the mouth of the Green¬ 
brier, where the field-work was resumed on August 8, continuously carried forward to 
Kanawha Falls, and completed about November t. 

Throughout this division (62 miles in length) transit and level lines wore run by 
l>oth parties, nud sonndiugs were made, where practicable, to determine the form and 
character of the river-bottom, depths of water, &e. 

Using 1 the survey of 1872 (made under the late Mr. E. Lorraine) as a basis, sites for 
locks aud dams were selected, surveyed, aud marked in the field, the governing con¬ 
siderations beiug that all dams should be located on foundations of solid rock, should, 
if possible, be at least 600 feet long on the crest, and that they should nowhere endan¬ 
ger, by overflow, the track of the Chesapeake aud Ohio Railroad during floods of equal 
volume to that of 1861. 

An experimental line for a lateral canal, with cross-sections of the surface at eveiy 
hundred feet, was traced aud marked from the last dam on the Greenbrier tp the pool 
above Kanawha Falls, a distance of 60 miles. The location was governed by the con¬ 
sideration that the top of the tow-path bank should be two feet above the flood-line of 
1861, the marks of which were obtained and noted wherever practicable. 

Detailed surveys aud measurements were made to determine the cost of removing 
from the river-bed the masses of loose rock which now encumber it between Keeny's 
Shoals and Narrow Falls, a distance of about 20 miles, through what is sometime! 
called the “gorge” of New River. 

Surveys were made with a view of cutting off bends in the immediate valley of New' 
River by means of tunnels, wherever practicable, and extended reconnaissances and 
surveys were made to determine the practicability of suggested lines using tunnel* 
outside the limits of the immediate valley, and cutting off large sections of the river 
proper. 

Since the completion of the field-work, the want of money ha* greatly retarded the 
preparation of maps, drawings, and estimates of cost, which have mainly been done 
by the office staff’ when they could be spared from other duties. Nevertheless, it is be¬ 
lieved that the papers, drawings, &c., herewith submitted furnish all the information 
called for by your iustructions. 1 

Hill 

PLANE OF REFEBENCE. 

The levels, as marked and described on the maps, drawings, profiles, &c., refer to 
elevations above tide-water at Richmond, Va. 

The basis for all the levels was a bench-mark on the left bank of the Greenbrier, 
near our initial point, established by the party under the late Mr. Ed. Lorraine, in 

1872. This bench-mark was, in turn, established by levels based upon a bench-mark 
established by parties ujulur Mr. W. R. Hutton, in 1870, on the left bank of the Green¬ 
brier, near the mouth of Howard’s Creek, th© levels having been brought over the 
AUeghauies by these parties. 

Duriug the summer of 1874 other lines of levels were brought over the Alleghanies 
by parties uuder Lieut. Thomas Turtle, Uuitei States Engineers, which were found to 
differ somewhat from those of 1870, and upon their prolongation to the mouth of the 
Greenbrier this difference was increased largely, so that, according to the last levels 
run, our bench-mark at initial point was 4.8 feet too low. This discrepancy was not 
discovered uutil the field-work and notes of both divisions were completed, and, in 
order that the drawings might correctly represent the coutents of the uotc-books, the 
original levels have been retained and marked, so that the water-surface at dam No. 
32 of the Greenbrier division appears to be 4.8 feet higher on the maps and profiles of 
that division thau the level of the same point appears to be on the maps and profiles 
of the New River division. In other words, to reduce the levels of New River divis¬ 
ion to correspond to those of the Greenbrier division, 4.8 feet most be added to them. 

GENERAL FEATURES OF THE COUNTRY. 

The New River, throughout the portion which was embraced within the limits of 
this survey aud report, presents in various degrees of development in its different sec¬ 
tions the contracted valley aud sudden changes of slope usually found in streams flow¬ 
ing through mountainous districts. Betweau the Greenbrier and Kanawha Falls, the 
river may be divided into four sections, possessing, in varying and increasing propor¬ 
tions, from the upper to the lower end, the characteristics refeired to. 

The fiist section (about 15 miles long) extends to Meadow Creek, with an average 
fall (excluding the abrupt fall at Richmond's) of about 7 feet per mile. The valley, 
though narrow, presents usually on one side or the other strips, at leaBt, of bottom¬ 
land, aud the hill-slopes are not continuously precipitous. 

The «rcoud section (about 25 miles long) exteuds to Sewell, with an average fall of 
about y feet per mile. The valley becomes more contracted; bottom-land (properly 
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so called) lias almost entirely disappeared, its ouly representative being short stretches 
of high bench-laud. Vertical cliffs iuipiuge more frequently upon the water’s edge, 
and the hill-slopes are every where ragged with masses of rocks detached from the cliffs, 
always found at short distances in the rear. At this point (Sewell) is usually said to 
commence the “gorge” where the river breaks through the high lands connecting the 
Gauley Mountains with those of Coal River. 

The third section (12 miles in length) extends to Hawk’s Nest, with an average fall 
of 17 feet per mile. Throughout this, as well as the following section, the river has 
cut its way over a thousand feet deep through the highlands, and were it not for the 
more friable nature of the materials encountered, (sandstones and shales,) would pre¬ 
sent all the features of a veritable cafion as fouud in the metamorphic regions of the 
Great Basin. 

Both valley and river-bed are very much contracted, with steep slopes of loose rock 
thrown down from the cliffs. The water-way is frequently clogged with large masses 
of rock, through which the river alternately rushes with violence in many narrow 
streams, or eddies in deep aud sluggish pools. 

The fourth section, extending to Narrow Falls, about seven miles in length, has an 
average fall of 19 feet per mile, and is the culmination of the gradual increase of rug¬ 
gedness, contraction, aud slope. Though the average fall, as stated, is 19 feet, there 
are several miles iu which the fall is nearly HO; there can hardly be said to he any valley; 
the vertical aud at times overhauging cliffs rise abrubtly from the water’s edge, or 
are at best only separated from it by a sloping mass of loose rock of all shapes and 
sizes; the masses of rock cumbering the water-way appear at times almost to have 
absorbed the river, which truly offers at first sight small chauce for improvement. 
From this point (Narrow Falls) to the Kanawha Falls the river exteuds iu a wide pool 
of varying depth, the side-bills come closely down to the river until tbe Gauley enters 
on the right bank, from which to the falls the valley expands on that bauk in a wide 
flat. The width aud depths of water-way on this whole division vary so frequently 
and so greatly, that it would be impossible to give an accurate general statement of 
them; it may, however, be roughly said iu the first section the width is from 400 to 
800 feet, with a depth of from 7 to 12 feet in the pools; in the second section, from 230 
feefc to 400 feet, with the same depths in the pools; aud in, the third aud fourth sec¬ 
tions it rarely ever exceeds 230 feet in width, and is often less than 201) feet, with 
depths in the pools as great at places as 30 to 40 feet. 

It flows in alternating pools and rapids, with depths in the latter varying from a few 
inches iu the upper sectious of lhe river to 10 feet in the lower portions. The ouly 
vertical falls encountered are Richmond’s, about ten miles below the Greenbrier, where 
the river falls 28 feet, 15 feet being nearly vertical over a ledge of hard, conglom¬ 
erate sandstone; and Kanawha Falls, where it descends 19$ feet over a ledge of sand¬ 
stone. In both cdses the river has a width of over 1,000 feet on the high-water crest- 
line, asd immediately above the river is very shal ow. At Richmond's Falls, the hill- 
slopes, or cliffs, com© closely down to the water’s edge ou both sides of the river; at 
Kanawha Falls, the hills come down closely ou tbe left bank, and a wide, low bottom 
extends aloug the right hank. 

The Chesapeake aud Ohio Railroad occupies the right hank of the river, from the 
Groenbrierto Hawk’s Nest, aud the left bank thence to Kanawha Falls. The rock ex¬ 
posed throughout is mainly a compact saudstoue, iu nearly horizontal beds, occasion¬ 
ally overlaid with red shale, and sometimes merging into a hard conglomerate, as at 
Kichmoud’s Falls. The hill-slopes are generally firmed of ddh*i% from the adjacent cliffs 
iu the upper portion, to some extent mixed with alluvial deposits; but lower down 
they form, as before stated, almost pure masses of detached rock. A large majority of 
the shosls are composed of loose rock and howldirs forming dams, over and through 
which the river flows, and which have apparently (after the manuer of the formation 
of “pot-holes”) abraded and broken up the bed-rock to great depths, rendering these 
apparently natural sites for flams actually the least desirable, in so far as foundations 
are concerned. For this reason it will be found that in the present project the dams 
are frequently located in tbe deep water, above the shoals, giving an increased height 
of masonry, but securing undoubted rock-foundations. Except at the shoals, the 
Bounding* indicated generally a bottom of rock in place, with little or no deposit over¬ 
lying it. The bottom-lauds have generally a loose, sandy soil, in most cases inti¬ 
mately mixed with debris from the cliffs. 

The side-hills are almost entirely destitute of anything like soil iu masses, such as 
there is being swallowed up in tbe crevices of tbe loose rock which everywhere cov¬ 
ers their slopes. Nevertheless, walnut and poplar timber, of large size aud excellent 
quality, abounds ou these slopes throughout the whole d stance. 

The sandstone everywhere found is of excellent quality for building purposes, and 
easily qnarried,in immediate proximity to the sites where required for use. 

The question of water-supply floes not euter into the discussion of any method of 
navigation-improvement, as its abundance is undoubted, its superabundance during 
freshets being tbe most formidable obstacle. 
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Until the construction of the Chesapeake and Ohio Railroad, owing; to the scarcity 
of arable land, the valley between the Greenbrier and Kanawha Falls was sin unknown 
land, except to parties of surveyors or hunters who at long intervals forced their way 
down it. Owing to this absence of settlement, we have not only no accurate record aa 
to the volume, frequency, and duration of floods, but not even the ordinary hearsay 
information usual in such cases. The wild and gloomy appearance of the river through 
the “ gorge,” as seen from the cliff's above, has doubtless caused an exaggeration of 
their heights and violence, great as they undoubtedly are ; but that they attained 
great heights, with extreme rapidity, is all that we really do know. Daring the sun¬ 
nier of 1861 occurred a freshet which is admitted by the few old settlers scattered 
throughout the valley to have been the greatest known for forty years; and of this 
some few records of heights are obtaiuable, though that they are uncertain may bo 
admitted, when it is known that at oue poiut a difference was found of 7 feet in tbe 
elevations, as given by different persons claiming to have seen and noted the flood ae 
its height. However, this flood, and the measures of it thus obtained, have, since its 
occurrence, been used as the standard of reference by the Chesapeake and Ohio Rail¬ 
road Company and for all projected improvements of the river, including the projects 
herewith submitted. To determine its volume, reference has been had to its reported 
observed height of 8 feet just above the crest of Richmond’s Falls. 

It has been assumed that for a length of 1,200 feet (which is less than the develop¬ 
ment of the crest-line by probably 15 per cent.) the discharge was equivalent to that 
over a weir having 8 feet depth above the comb. This would give a volume for tba 
flood of about 90,000 cubio feet per Beeond, which is the amount that has been assumed 
heretofore as well as in this project to determine proportions of guard-walls and banka 
and the heights of dams with reference to the railroad. From observations at other 

r >ints of the water-marks of this flood, combiued with the cross-sections of the valley, 
am inclined to the belief that this estimate of quantity is exaggerated. It is true 
that the data available are too rude for other than a very approximate solution of rb* 
question, and altogether insufficient to justify the construction of works on any other 
basis previous to the procurement of more reliable information. The matter is referred 
to simply to call the attention to the powibility of greatly lessen ng the cost of any scheme 
’ improvement by the aid of more full and reliable data as to the floods. The reasons 
a belief in this possibility are twofold; in the first place, the observed height of 
8 feet at Richmond’s Falls was toward (if not on) the left bank, from which extends, 
for more than half the total width of the river an irregular island, (or peninsula,) im¬ 
mediately 'below the crest of the falls, at some points really connected with it, at many 
nearly of equal height, and covered throughout with loos© rock and a dens© growth 
of timber, which during this great freshet was in full foliage. It seems almost impos¬ 
sible that this obstruction to the free escape of the water should not have caused 
an elevation of the level of the crest on this part of the line over that portion 
which afforded a free discharge, aud consequently the assumption that 8 feet was the 
average depth is au overestimate. Secondly, a comparison of the observed heights of 
the flood, at some points, with the cross-sections of the valley, with liberal allowances 
for the unknown and for errors in thq known quantities, indicates a volume not ex¬ 
ceeding 60,000 or 65,000 cubic feet per eecoud. Should this assumption prove to be 
true, it will result that the project as now presented will tax the work with difficulties 
of execution and operation in excess of any probable requirements. The evidence of 

gorge” of 50 to 60 feet was, at the time of this survey, confined 
in the cliffs, in the right bauk, below Cotton Hill station. Tbia 
undoubtedly presented evidence of abrasion, as if by contact with water and rocks, 
yet it may have come down the hill aud not up, for almost immediately below it 
(about 30 feet) is a cave or hole in the cliffs, so situated that it would seem impossible 
for all, if any, of the drift entering it to escape ; yet a careful investigation failed » 
discover any signs of such deposit within 






SLACK-WATER IMPROVEMENT. 

The general arrangements for this method of improvement, as set forth in the report 
of snrvey in 1872, made under your direction by the late Mr, E. Lorraine, necessarily 
formed the basis of operations for this re-examination. There remained only to be de¬ 
termined the feasibility and cosls of eliminating from that project certain features 
(mainly relating to the foundations for and length of darns) which were considered 
objectionable. 

The question of water-supply, as before stated, does not enter into the question, ex¬ 
cept as to protection against its superabundance. 

The result of the re-examination will probably be more readily appreciated by* 
summary of the leading features of the former project and that now presented for con* 
federation. As arranged aud estimated for iu 1872, the plan embraced (.between the 
mouth of Greenbrier and the pool below Kanawha Falls) 38 dams, 9 of which were 
located ou foundations of loose rock. Their average length on crest was 581 feet; mini 
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mum length, 317 feet; and average height; above foundations, 2SJ feet. (The maximum 
lift at any one look being 25 feet.) The project, as now presented, proposes 33 damB, 
all located on solid-rock foundations, with an average length of 709 feet, a minimum 
length of 550 feet, a mean height of 24 feet, and a maximum lift of 22 feet, making, as 
com pared with the former arrangement, a decrease of 5 in the number of dams, nr 13 
per cent.; an increase of 128 feet in' mean length, or 22 per cent.; an increase of 233 
feet, or over 60 per cent., in minimum length ; and a decrease of 3 feet in maximum lift, 
without material ehauge in the average height above foundations of the dams. The 
dim mntiou of the number of damB, without increase of height, is proposed to be 
obtained by a resort to sections of lateral canal around some of the greater descents, 
and by the excavation of channels throngh the shoals next below the dams, in order 
to utilize the natural depths of water fouud at their feet. 

The increase of mean and minimum length is proposed to be obtained by building 
the dams obliquely to the thread of the ourrent in one or more branches, and by the 
location of the looks and lateral canals as far into the hill-sides and away from the 
low-water border as circumstances will permit. This latter arrangement affurcla tbe 
atest possible development of crest-line, as it obtains nearly the entire distance 
itween tbe level contours on either side of the valley corresponding to the reference 
of the comb of the dam. It evidently, however, requires very considerable excava¬ 
tions to form approaches to the locks, and in some cases the removal of projecting 
points of the side bills above and below tbe dams, to permit the free access and dis¬ 
charge of flood-waters. On the other band, in addition to the increased length of the 
dams, it partially removes the locks from the more violent assaults of the floods, and 
is believed to afford the nearest practical approximation to compliance with the sug¬ 
gestion that the locks should be located in lateral ravines, entirely removed from tbe 
river-bed, for the reason that these are always narrow, rugged, and precipitous, liable 
to frequent and violent floods of short duration, which bring down masses of stone 
and timber, rendering them, if anything, more dangerous than the main stream to the 
stability and security of the works. 

Examinations for tunnels were made across all the principal bends of the river that 
would be accessible to either a canal or slack-water improvement. The location of 
the Chesapeake and Ohio Railroad would prevent (with any reasonable degree of 
economy) the approach to any possible tunnel occupying the same side of the river 
the road, and consequently no examinations were made on that bank, except at 
Sfcretchert Neck Tunnel. 

Tnnnel-liue No. 1 passeu through the first bend above Stretchers Neck, leaving the 
river above Qainf mont Station and striking it again immediately opposite tbe entrance 
to Stretcher’s Neck tunnel. 


The distance by river is. 
And by tunnel... 
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Tunnel No. 3 is about 5 miles below Stretcher’s Meek, and cot* off Buffalo Shoals. 


The distance by river is ..................................... --...... 14,000 feet 

.In,.nd by tunnel is.......... .... ........ 4,950 feet 

Or, tunnel line saves........... 9,050 feet 
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The cost by tunnel is about............................................ $1,230,000 

And by river is about................................................. 237,111 


Or, tunnel-line costs in excess 


993,000 


Tunnel No. 4 is through the first bend below Hawk's N est, aud is the first oneloeated 
on the right bank of the river. 

The distance by ri ver is.............. 12,000 feet 

And by tunnel-line.......................... _____............ 6,400 feet 
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Tunnel-lines Nos. 2 and 4 will enable one dam at each place to In© dispensed with 
The others, save nothing in this respect. All the tunnels will require a goard-loek ii 
addition to the same number of lift-looks as the lines by way of the river. 

If the adoption of these tunnel-lines would serve in any considerable degree to raise 
the standard of utility of the slack-water schema, or, in other words, if their use would 
enable the whole division to be navigated during floods of greater volume than could 
be done without them, their construction might be advisable ©van at- a greatly in¬ 
creased first cost. But this would manifestly not be the case, for the reason that those 
portions of the route not affected by any of the tunnels possess all the ch&ractsrisua 
of tho portions avoided by them. 

The river above tunnel No. 1 presents no greater facilities for the operation of» 
slack navigation than is found in the bend cut otf by tfie tunnel, and the same »true 
of the portious between Nos. 2 and 3 and Nos. 4 aud 5. Those portions of the rirer 
avoided by lines Nos. 4 and 5 undoubtedly offer very formidable obstacles to the con¬ 
struction and operation of any scheme of navigation improvement, and here, if any¬ 
where, the resort to tunneling might be true economy. The river at these places b» 
for several miles, an average fall of 26 feet per mile, one of the miles, avo ded by too* 
nel-line No. 5, having a fall of about 30 feet. Yet even here the intermediate portions 
not affected by the tunnels are equally unfavorable with those avoided, and for the 
“gorge,” as elsewhere, the only real gain possible by means of tunnels istbatof dis* 


Assnming 20 minutes as the time required to pass through on© of these large locks, 
and the average rats of travel by boats in the pools as 3 miles au h iur, the extra 
guard-lock at each tunnel will consume an amouut of time equal to 1 mile of d stance. 
If we further assume, as is reasonable, that the rate of travel through the tunnels and 
approaches will be ouly 1$ miles per hour, there will result the follow.nj com.»ari»a 
of times by the several tunnels aud by the river, excluding lockages common to both 
routes: 
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So that, even, allowing a much less time for lockage and a greater rate of speed 
through tunnels anti approaches than above, the fact remains that there would be no 
gain in time by the use of any of the tunnels except No, 2, (through Stretcher’s Neck.) 
For these reasons, though estimates of cost are submitted for tunnels, only that through 
Stretcher's Neck is embraced in the main estimate showing the total cost of the slack- 
water scheme. 

The ultimate utility of the whole project is evidently governed by that of its worst 
portion, which is the gorge between Sewell and Narrow Falls, and the utility of tlvs 
section evidently depends upon the number of days during which navigation would 
be suspended by reason of floods rendering the pools impassable. 

The data necessary to a very positive determination of this question are not to be 
had; yet sufficient is known to enable an approximate solution to be made, which will 
be satisfactory just in proport ; oa to the certainty that the assumptions are all made 
against, rather than in favor of, the slack-water navigation. Under certain assump¬ 
tions, which are in harmony with 
pended) has been prepared, 

every foot in depth, from 1 foot to 14 feet, on the co 

posed for this part of the work. Assuming that a velocity of four miles an hoar 
apper ends of the pools will represent the limit against which such boats as would 
probably be used on this improvement could be propelled, it will be found by reference 
to the table that, for the duration of any flood discharge exceeding 37,000 cubic feet 
per second, navigation by Black-water would be entirely suspended throughout the 
gorge. 

The only definite information on record as to the height and duration of floods is 
confined to observations made by Mr. E. M. Tntwiler, civ-1 engineer, (at the time in 
the service of the Chesapeake and Ohio Railroad Company,) who has kindly furnished 
ui, profile of his results, which is appended hereto. 

These observations were made near Buffalo Shoals, about 5 miles below Stretcher's 
Neck, and extend over a period of about nine months, from June 12,1872, to March 17, 
1873. The season appears bo have been prolific in frAhets, no less than ten being 
noted exceeding 6 feet in height above low water. The extreme range was 19 feet 
above this plane, and for 247 dayis out of 278 days, or about six-sevenths of the 
the river was at various stages above low water. 

If these observations had included measurements of slope or velocity, or 
ones been made above and below, so that the volume of discharge at 
heights could have been determined, the question would have at one© been settled for 
all similar years. As this was not done, w© can only approximate a solution, based 
upon assumptions always certainly against the slack-water. 

The flood of 1861 (according to marl given by persons who resided in the vicinity 
at that time) attained at this point a height of about 22 feet, and according to the es¬ 
timates hitherto used, based upon its depth on the crest of Richmond's Falls, its vol¬ 
ume was about 90,000 cubic feet per second. 

If we assume that at one-half the height the volume of discharge would be 
(which is certainly a liberal allowance,) it will result that daring the continuance of 
floods exceeding 11 feet in height at this place the navigation by slack-water would 
be suspended throughout the gorge. 

An examination of the records of Mr. Tufcwiler's observations shows that during 
nine months covered by them there were four days in January and five and 
days in February, or nine and one-half days in all, durin 
navigation woold have obtained iu 1872 and 1873. 

fair average as to 
of records, but it 

MECHANICAL STRUCTURES 




tainty, owing to 
low.water season. 





Locks .—The drj 

valves, &c., proposed to be used as applied to the mean or average lift of 15 feet. Iu 
accordance with the resolution of adopting for the locks of the canal division a width 
of 24 feet, the plans for the slack-water locks have been made 250 feet by 48 feet in 
the chamber, instead of 240 feet by 40 feet m hitherto proposed and estimated for. 
The details of gates, valves, &c., are of course only intended as studies, and it is hardly 
to be doubted but that in the course of construction many improvements and econo¬ 
mies can and will be made. The locks throughout are proposed to be protected 
against submergence by floods of 100,000 onbic feet p«r second, or 10 per cent, greater 
than than of 1861. The walls and gates are proposed to be arranged to permit the use 
of the locks when the river in at the maximum navigable height in the pools. Owing 
to the fact that the locks are located as far as possible from the water's edge, guard- 
banks are short and unimportant, the wing-walls frequently being sufficient. It is 
proposed to found all locks on solid rock, and in preparing the estimates its position 
was determined, where concealed from view, by reference to its exposure in the river- 
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bed and in tbe adjacent hill*si(les. The drawings show the upper gates resting on 
breast-walls; this is proposed to lie done only when the excavation is to solid, rock, or 
iu other special cases; generally, the upper and lower gates will have the same height, 
in order to prevent a water-fall at the head of the chamber when using the valves in 
the gates to till the lock. 

The lock-flooring of timber and concrete, shown and estimated for in each lock, is 
only proposed to be used where the rook is seamed or imperfect, a matter only to be 
determined by actual experience. 

It is proposed to build the chamber-walls of rubble*masonry, “ pointed off” ©in tbe 
interior, and the bead and tail walls of random-ranged masonry, dressed on exposed 
faces. 

The walls have been designed to resist the pressure of the water when at flood- 
height, supposing the chamber filled with water to the lower level. 

The Europeau practice appears to be to consider the lock-chamber empty and the 
exterior water at flood-height; but as this method would greatly increase the volume 
and cost of masonry, and could only be demanded by tbe possible necessity of empty¬ 
ing and repairing the lock-chambers duriug great floods, it has been thought an unne¬ 
cessary expeuse for this project, as the emergency, should it arise, could be met by 
bracing tbe walls from the interior. 

The details of the wrought-iron gates are adapted to this project, mainly from the 
drawings of a lock-gate at Clarendon, (France,) as illustrated by Do Lagrene, iu his 
“ Cours de Navigation Interieure.” 

It is expected to till and empty the locks by means of iron pipes in the side-walls, 
passing behind the hollow quoins, as well as by valves in the gates. It is estimated 
to till a 15-foot lift-lock by the pipes alone in 12 minutes. 

A method of maneuvering large lock-gates with certainty and celerity appears to be, 
as yet, undiscovered. The arrangements oommouly in use are beams, or spars, for posh¬ 
ing shut or pulling open the gates, chains working over drums ou the side-wads, 
chains being required for each leaf, a toothed irou arc secured to upper part of gate at 
about one-quarter the width of the leaf from the •* heel-post,” and working into a cor¬ 
responding arc imbedded in the side-wall, the arrangement being worked, by crank and 
pinions ; and finally, by a system of gearing worked from the top of the gate, actuating 
a wheel or roller traveling on a track ou the floor of the g&te-reoess. 

A necessary condition to the successful working of any of these plans requires that 
the roller-track near the outer end of the gate (which is common to all large lock-gsto 
plans as a point of support. &c.) should remain unobstructed by deposits of sediment 
or debris of any kind. If this condition is maintained it would seem that the system of 
moving the gate by machinery attached to th© outer end, wad worked, from the 'top of 
the gate itself, ought to be the more compact and effective mechanical arrangement for 
effecting the desired objects 

The drawings show this method of working, as well as by a simple roller to be moved 
by either chains or booms. The booms are cumbersome and greatly in the way in a 
narrow valley like that of New River. The chains interfere with close joints of gate 
and miter sill, and are liable at any time to be effectually blocked by small chips or 
stones. 

The short iron arc requires immense power to compensate for its want of leverage, 
and a long one would break of its own weight. 

New River is not a sediment-bearing stream, and in it, if anywhere, it may be ex¬ 
pected that a track on the lock-floor will remain unobstructed. 

The toothed arc ou the floor in this project is, for greater security, propof td tabs 
raised above the floor on cast-iron brackets. 

Dams .—The dams are proposed to be built of rubble-masonry, pointed off on exposed 
faces with a heavy stone copiDg, covered with timber. The estimates contemplate 
giving them a section of not less width than 10 feet, top or bottom, with a general 
thickness at bottom of about ^ the height. The abutments are proposed t-o be of 
same character of work and material as the dams. The estimates also include for each 
dam the excavation of a trench 2 feet deep over tbe whole area of the foundation, and 
its fillli ug with concrete; th is, of course, w it 11 only be needed where the rock is seamed 
or imperfect. Five of the dams are located on rock of a slaty structure; the remainder 
on compact sandstone. 

This division comprises 6 guard.locks and 51 lift-locks, of an average lift of 144 feet 

and 33 dams having a mean length of 7094 feet and a minimum length of 55® feat 

SYNOPSIS OF PROJECT AS NOW PRESENTED, 

The locks are proposed to be made 250 feet by 48 feet in the chambers; canal prisma 
where possible, 102 feet wide at water-Jine, and never lees than 60 feet for very short 

Tunnels are proposed to be made 54 feet wide at water-surface, 9 feet deep below it, 
and 33 feet high above it. 
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Lock walla and gates are proposed to be arranged to permit navigation with 7-J feet 
on a Jam, 600 feet long, and are arranged to exclude Hoods of 100,OuO cubic feet per 
second. 

Commencing at lock in dam No. 32 of Greenbrier division, on the right bank of the 
Greenbrier, (to avoid flooding the Hintou bottoms, its would have been done by dam 
No. 1 of the survey of 1872,) a canal is traced 6.850 feet through the Hinton bottoms 
to lock No. l,of 12 feet lift; thence the canal is continued 6,275 feet, partly in the river 
and partly over low points of bottom-land, to station 138, below the town of Hinton, 
where the line enters a pool. 2,700 feet above dam No. 1. 

Dam No. 1, 14 feet high and 1,010 feet long, is just above Tag Shoals; foundation on 
aandstoue. Lock No 3, which is a guard-lock, is on left bauk, and gives entrance to 
a canal around the shoals, 1,900 feet long, to locks Nos. 4 and 5, of 10 and 13 feet life 
respectively, which lock iuto the pool from dam No. 2. 

Dam No. 2, 11 feet high and 1,000 feet long, is at head of Brooks’s Falls, 9,500 feet 
below lock No. 5; foundation, sandstone. Lock No. 6, of 11 feet lift, is located on the 
lef» bank, and locks into the pool formed by dam No. 3. 

Dam No. 3, 16 feet high and 950 feet long, in two branches, is at Bragg’s Island, 
6,300 feet below look No. 6; foundation on sandstone. Look No. 7, of 9 feet lift, is on 
the right bank, and looks into pool formed by dam No. 4. 

Dam No. 4, 12 feet high and 1,290 feet long, is located at Richmond’s Falls, 12,100 
feet below lock No. 7; the foundation is on hard conglomerate, with slaty lamina, to 
avoid the long section of canal on the left bank, as proposed at this place by Mr. Lor¬ 
raine. It is now proposed to locate the looks (with intermediate basins) close to the 
right bank, cutting directly through the crest of the falls, and utilizing the deep pool 
above the debouche of Mr. Lorraine’s canal. Lock No. 8, of 13 feeblift, is on the right 
bank at the dam. Lock No. 9, of 14 feet lift, is 300 feet below No. 8, iiiiij connected 
with it by a canal of that length. Look No. 10, of 13 feet lift, locks into the pool 
formed by dam No. 5 i it is connected with No. 9 by a basin 350 feet long. 

Dam No. 5, 16 feet liigh and 770 feet long, is located 12,000 feet below lock No. 10; 
foundation, sandstone. Look No. 11, of 12 feet lift, is on the left bank, and locks into 
pool formed by dam No. 6. 

Dam No. 6, 15 feet high and 760 feet long, is located at head of Meadow Creek Bot¬ 
tom, 7,700 feet below lock No. 11; foundation, sandstone. Lock No. 12. on the right 
bank, is a guard-lock to enter a canal 2,100 feet long through the Meadow Creek Bot¬ 
tom. Lock No. 13, of 10 feet life, is at lower end of canal, aud locks into the pool 
formed by dam No. 7. 

Dam No. 7, 16 feet liigh and 600 feet long, is located 6,200 feet below 'lock No, 1.3; 
foundation of slaty structure overlaying sandstone. Lock No. 14, of 15 feet lift, is on 
the left bank; connects by a cut < 00 feet long with the pool formed by dam No. 8. 

Dam No 8, 17 feet high and 1,640 feet long, is 10,100 feet below look No. 14; founda¬ 
tion, sandstone. Lock No. 15, of 15 feet lift, m on the left bank, and looks into iiool 
formed by dam No. 9. 

Dam No. 9, 20 feet high and 820 feet loug, is located at and above mouth of Glade 
Creek, 12,300 feet below look No. 15; foundation in firm slate. Lock No. 16, of 12 feet 
lift, is on right bank, and connects with pool from dam No. 10. 

Dam No. 10, 20 feet high and 600 feet long, is 7,800 feet below lock No. 16; founda¬ 
tion of sandstone and shale intermixed. Lock No. 17, of 13 feet lift, is on the rigat 
bank, and connects with pool from dam No. 11. 

Dam No. 11, 22 feet high aud 640 feet long, is 8,100 feet below lock No. 17, at the 
bead of low bottom above Quinimont; foundation on hard shale. Lock No. 18, of 10 
feet lift, is on right bank, aud connects with a canal through low ground, 1,100 feet 
Jong, to look No. 19 of 10 feet lift, which connects with pool from dam No. 12, giving 
entrance to Stretcher’s Neck Tunnel, 11,400 feet below dam No. 12. 

Dam No. 12, 27 feet high and 630 feet long, is located below Stretcher’s Neck Tunnel, 
on a sandstone fonndatiou. Its function being simply to back the water ap to tannel- 
ontranoe, no lock is provided for it; foundation, sandstone. Look No. 20 is a guard- 
look, located on the right bank, opening into approach-basin to Stretcher’s Neck. 
Stretcher’s Neck Tunnel is 1,320 feet between portals, and is followed by look No. 21, 
of 19 feet lift, locking into a basin 310 feet long. Lock; No. 22, of 18 feet lift, is at 
lower end of basin, aud is immediately followed by look No* 23, of 18 feet lift, which 
connects with the pool from dam No. 13. 

Dam No. 13, 24 feet high and 600 feet long, is located 6,000 feet below lock No. 23, on 
firm red shale. Lock No. 24, of 10 feet lift, is on th© right bank and couneoto with 
canal 550 feet long to lock No. 25, of 1.0 feet lift, connecting with pool from dain No. 14. 

Dam No. 14, 12 feet high aud 6 0 feet lohg, is located 6,950 feet below lock No. 25, on 
hard red sands one. Lock No. 26, on the right bank, is a guard-lock, giving entrance 
to a canal 1,000 feet long, extending to lock No. 27, of 12 feet lift, which connects with 
pcMil from dam No. 15. 

Dam No. 15, 20 feet high and 600 feet long, is located 11,100 feet below lock No. 27, 





736 


RE POST OF THE CHIEF OF ENGINEERS. 


jnet above Buffalo Shoals, on fonndation of a slaty character, overlying; w idstone. 
Lock No. 28, of 13 feet lift, on the left bank, is at the lower end of a canal 500 feet 
long, arranged to dispense with a guard-lock, and connect with pool from dam No. 16. 

Dam No. 16, 18 feet high and 640 feet long, is located 6,500 feet below kick No. 28,on 
foundation of sandstone. Lock No. 29, of 15 feet lift, is on the right bank, and con¬ 
nects with the pool for dam No. 17 by a cut 600 feet loDg. 

Dam No. 17, 31 feet high and 600 feet long, is located 10,200 feet below lock No.29; a 
fonndation of sandstone, alternating with hard slate. Lock No. 30, of 20 feet lift, on 
the left bank, connects with pool from dam No. 18 by. a cat 1,500 feet long. 

Dam No. 18, 30 feet high and 620 feet long, is located 13,500 feet below lock No. 30, 
near Arbuckle Creek; foundation, saudstone. Lock No. 31, of 22 feet lift, is on the 
right bank, and counects with pool from dam No. 19. 

Dam No, 19,21 feet high and 770 feet long, is located 16,700 feet below look No. 31, on 
sandstone foundation. Lock No. 32, of 14 feet lift, is on the left bank, and connects 
with a canal 2,500 feet long, extending to lock No. 33, of 14 feet lift, which connects 
with the pool for dam No. 20. 

Dam No. 20, 27 feet high and 690 feet long, is located 9,000 feet below lock No. 23, 
about one-half mile above Sewell, on sandstone. Lock No. 34, of 22 f«et lift, is on the 
right bank, and connect* with pool from dam No. 21 by a cut 1.000 feet long. 

Dam No. 21, 31 feet high and 672 feet long, is located 12,800 feet below lock No.34.on 
sandstone foundation. Lock No. 35, on the left bank, is a guard-lock, connecting with 
a canal 850 feet long, extending to lock No. 36, of 16 feet lift, which also connects with 
a canal 600 feet long, extending to lock No. 37, of 18 feet lift, which connects with pool 
from dam No. 22. 

Dam No. 22, 42 feet high and 630 feet long, is located 4,900 feet below lock No. 37, on 
hard slate fonndation. Lock No. 38, on the left bank, is a guard-lock, having an ap¬ 
proach-cut 700 feet long above it, and connecting at lower end with a canal 500 feet 
long, extending to lock No. 39, of 17 feet lift, and lock No. 40, of 15 feet lift, which con¬ 
nects with pool from dam No. 23. 

Dam No. 23, 23 feet high and 550 feet long, is located .3,700 feet below locks Nos.® 
and 40, on sandstone foundation. Lock No. 41, of 14 feet lift, is on the right bank,sod 
connects with pool from dam No. 24. 

Dam No. 24, 34 feet high and 600 feet long, is located 6,900 feet below lock No. 41, on 
sandstone fonndation. Lock No. 42, of 19 feet lift, is on the right bank, uni connects 
with a canal 900 feet long, extending to lock No. 43, of 19 feet lift, which connects with 
pool from dam No. 25. 

Da m No. 25, 29 feet high find 600 feet long, i® located 10,300 feet below lock No. 43: 
foundation, sandstone, overlaid in places with hard slate. Lock No. 44, of 20 feet 'lift, 
is on the right bank, and connects with pool from dam No. 26. 

Dam No. 26, 35 feet high and 650 feet long, is located 7,800 feet below lock No. 44: 
foundation, sandstone. Lock No. 45, of 19 feet lift, is on the right bank, and connects 
with the pool from dam No. 27. 

Dam No. 27, 16 feet high and 600 feet long, is located 5,200 feet below lock No. 45, 
one-half mile above Hawk’s Nest; sandstone foundation. Lock No. 46, of 19 feet lift) 
is on the right bank, and connects with pool from dam No. 28. 

Dam No. 28, 26 feet high and 600 feet long, is located 10,400 feet below lock No. 47: 
foundation on sandstone or hard conglomerate. Lock No. 48, of 13 feet lift, is on tJ» 
right bank, and connects with a canal 1,000 feet long, extending to lock No. 49, of 1$ 
feet lift, which connects with the pool from dam No. 29. 

Dam No. 29, 32 feet high and 600 feet long, is located 5,600 feet below lock No. 49 T be¬ 
low Cotton Hill Station; foundation, hard sandstone or conglomerate. Lock No.50, 
of 20 feet lift, is on the left bank, and connects with the pool from dam No. 30. 

Dum No. 30, 36 feet hi h and 660 feet long, is located 5,000 feet below lock No. 50, on 
sandstone foundation. Lock No. 52, of 13 feet lift, which connects with the poolfro® 
dam No. 31. 

Dam No. 31, 39 feet high and 600 feet long, is located 4,800 feet below lock No.&, 
just above the Blue Hole, on sandstone foundation. Locks Nos. 53 and 54, of 15 and 
14 feet lifts, respectively, are on the right bank, and connect with the pool from d»® 
No. 32. 

Dam No. 32, 30 feet high and 800 feet long, is located at foot of Narrow Falls, <w 
sandstone or conglomerate foundation, 10,000 feet below lock No. 54. Lock No. 55, of 
21 feet lift, ie on the left bank, and connects with the pool from dam No. 33. The ap¬ 
proach to and pit for this lock are partially in solid-rock excavations. 

I)am No. 33, 13 feet high and 1,400 feet long, is located just above the crest of K*. 

nawha Falls, 10,200 feet below lock No 55, on foundation of sandstone congloraerafe- 
Lock No. 56, of 15 feet lift, is on the left bank, and connects with a basin 250 feet long♦ 
extending to lock No. 57, of 15 feet lift, which connects with the pool 'below iatw 
Kanawha River. 
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The total cost of the slack-water eelieme, as shown by the appended estimates, in 
detail, will bo— 


With tunnel No. 2, Stretcher’s Neck... 

With tunnel 2, 4, and 5....... -.. .... „................. ..._________ 

And without any tunnels, about..................................... 


$11,427,010 
14,162,617 
11 , 000,000 


The estimate No. 1, using only Stretcher’s Neck tunnel, will probably be found the 
better lino, as combining economy of time and cost. 


RECONNAISSANCE OUTSIDE OF 


VALLEY OF NEW RIVER FOR TUNNEL-LINES 


I 


Examinations were made as below for determining the practicability of avoiding 
some portions of the valley of New River by a resort to tunnels. Instrumental sur¬ 
veys were made by Big Loup and Meadow Creek, the differences by elevation in other 
cases being determined by aneroid barometers, (Casella’s.) 

No. 1. From near Aldersou’s Ferry, on the Greenbrier, by way of Griffith’s and Lick 




Clear Fork of Coal River, 


down Coal 



No. 2. From the same point on the Greenbrier, by way of Little Meadow Creek, to 
New River. 

No. 3. 

Kanawha 

No. 4. From month of Piney Creek 
River to the Kanawha. 

No. 5. From mouth of Arbuckle Creek to Big Lonp Creek, and down that to 
Kanawha. 

No.6. From Arbuckle Creek to Paint Creek, and down that to the Kanawha. 

As none of these lines had any source of water-supply for a summit-level, tunnels 
were a necessity. 

Line No. I would require a tunnel from 6 to 8 miles long. 

Line No. 2, a tunnel Ilf miles long. 

Line No. 3, a tnnnel 13f miles long. 

Line No. 4, a tunnel 17 miles long. 

Line No. 5, a tnnnel 11 miles long. 

Lin© No. <>, a tunnel 12 miles long. 

These results were considered prohibitory, and farther instrumental investigations 
were thought unnecessary. It is possible that lines Nos. 1 and 2 could be supplied 
with water by a reservoir on the site of that proposed by Mr. Eliot, on Meadow River, 
but at a very considerable increase of cost over the river-line, with very doubtful re¬ 
sults as to economy of time. 

Though the exhibit appears so unfavorable for any attempt to break away from the 
valley of New River with a water-line, I am inclined to the belief that the effort to 
accomplish the same object by a line of railway would show a more favorable result, 
especially for a narrow-gauge line. 

The whole region of country abont the head of Coal River ai 
besides being a rich agricultural country in the valleys, 
large deposits of cannel and other coals which the configuration 
permit to be put cheaply and qnickly in communication with the 
means of tram-roads simitar to those recently in trod need into the min tog regions of 
Spain, and advocated in Van Nostrand’s Magazine, by Mr. Herman Haupt, civil en¬ 
gineer. 

None of these streams, except Coal River, offer any possible facilit ies for water-trans¬ 
portation ; the latter stream is now “ slack-watered” to Peytona, aud this work prob¬ 
ably represents the ultimate capacity of the district in that respect. 

In connection with the slack-water project, there is herewith submitted the report 
and estimates of Mr. J. M. Harris, superintendent James River and Kanawha Canal 
Company, to whom 1 am indebted for much valuable assistance during the progress of 
the surveys. 

CANAL-SURVEY. 

In order that the data procured in the field might enable any combination of canal 
and slack-water to be made hereafter, thkt may be considered desirable, independent 
of the views of those engaged in the field, two entirely distinct surveys were carried 
on, one all if slack-water,” the other all t( canal.” For the canal an experimental line 
with cross-sections of the surface at every 100' feet was traced from the last clam of the 
Greenbrier division above Hinton to the pool above Kanawha Falls, a distance cif 
abont 150 miles. 

The line was not prolonged beyond this point, for the reason that the New River for 
the 2 miles below to Kanawha Falls offers equal facilities for slack-water navigation 



and Paint Creeks, 
its moan tain-ranges 
of the country will 
Kanawha River 
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with the Kanawha below the falls, for which a modified form of that method of improve 
meat has beeo definitely adopted. The location of the Chesapeake and Ohio Railroad 
on the right bank of the river from Hinton to Hawk’s Nest, aud on the left bank below 
that point to the falls, renders it generally a matter of necessity that a lateral canal 
should occupy the opposite bank of the river, as it is in ouly one or two places, sod 
for short distances, that there is sufficient space between tne road and the river fora 
canal even of much smaller section than that considered requisite for this lind, 

As traced and maiked in the field, the line starts from the last dam on the Green¬ 
brier, follows the right bank through the Hinton bottoms over the same route de¬ 
scribed for* the “ slack-water,” crosses the river at the same point, and thence follows 
the left bank 94 miles, where it crosses the upper end of Meadow Creek bottoms oo the 
right bank : passing through these bottoms for about 3 miles, it recrosses the river to 
the left bank, which it follows 13 miles to the upper side of Stretcher’s Neck. Here 
the 1 ine crosses to the right bank, passes through the bend by means of a tunnel, sod 

immcd iately recrosses to the left bank, which it follows 21# ioniles to a point just below 

the Hawk’s Nest, where it crosses to the right bank, and occupies that side to the ter- 
minus below Narrow Fall*, (about 2 miles above Kanawha .Falls.) 

From this brief description it will be seen that, as projected and traoed in the field, 
ine crones tire river six times, viz, at Hinton Meadow Creek twice, Stretched 
twice, aud below Hawk’s Nest. Of these, the crossing at Hinton is justified by 
the more favorab’e nature of the ground on the left bank, the railroad occupying the 
right bank; the crossings at Meadow Creek were made with a view of utilizing the 
favorable ground extending along the right bank for several miles between the railroad 
and the river, but after-study would indicate that for areally independent canal this line 
would be inadmissible, owing to the cost of aqnedaots at the upper and lower crossings. 

The canal-line, adhering to the left bank, between the crossing-points, would cost 
$768,300, and between the same points, by crossing, &c., as in the field, #800,335.25; 
ho that without aqueducts, and with crossings in pools, nothing is gained by the 
crossing, and it is suggested that this crossing be abandoned. The crossings at Stretch¬ 
er’s Ntck wonld probably have to be made, even though the line wers con tinned around 
ben cl, o w i u g to the topograph ical features of the val ley, and, as by a tan inol about 
feet long a saving of distance of 3 miles is effected, the propriety of adhering 
this arrangement seems evident. The crossing below Hawk’s Nest is imperative,at 
the location of the railroad precludes the possibility of locating a canal along the left 
bank below this point. There will then remain four crossings of New River that m»v 
be considered as forming necessary features in the project, which may be possibly 
altered as hi exact location, but yet will remain to be made somewhere along the line. 

The method of crossing just below Hinton is in a measure fixed by th© fact that the 
c ana 1 - bo t tom at tb at place coaid not read i, ly.be located high enough to ©n able an aque¬ 

duct to be used, which the great width of the river, moreover, would render very 
costly. It is therefore only proposed to cross at this place in a pool, using wire ropes 
with traveling-blocks for passing boats during freshets, or without steam-power, "ibe 
other crossings can be made either by aqueducts or in pools, the former, of coone, 
being the more expensive, yet it may be considered the only proper means to be aaed 
for a really independent canal. 

The only motive for incurring the extra cost of constructing a canal where a slack- 
water navigation is practicable, would seem to be to secure certain immunity from the 
danger of inteiruption of the navigation by fioods, and if the continuity of this pro¬ 
tection is broken at several points, the oanal, for all practical purposes, becomes nearly, 
not quite, reduced to the same grade as the slack-water in this regard. 

However this may be, estimates are submitted for making the crossings both by 
jtieduct and pools, except at the lower end of Stretcher's Neck tunnel, where the 
want of space for locks renders it practically essential to cross by aqueduct in order 
to overcome a portion of the lift on the left or opposite bank from the tunnel. 

The crossing below Hawk’s Nest, being in the gorge, it is suggested, also posseses 
claims iu favor of the use of th© aqueduct, arising from the declivity a 
of the valley in that vicinity. 
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Tiie same tunnel-lines described iu the project for slack water navigation have l 
connected with the canal survey aud estimates of cost prepared for the different sec¬ 
tions. Th© one similar to that proposed for the slack-water, which would permit boats 
to pass each other freely, is 54 feet wide at water-line. The other is similar to the sec¬ 
tion proposed for the summit tunnel, and is about 30 feet wide at water-surface. As 
all of these tunnels would undoubtedly (th© rock beiOg exposed along; the river above 
and below their levels) be located in a compact sandstone, which would permit their 
easy excavation and maintenance with any desired width, the larger section would be 

well worth the extra cost over the smaller tunnel. 

« 

Assuming that the rate of travel in the tunnels would be one-lialf of that in the open 
canal, there would be uo gain of time by the adoption of auy of the monels, except 
that at Stretcher’s Neck, where it might amount to forty minutes. 



APPENDIX V, 



retcher’s Neck, including 
; and by canal and aque- 


In regard to cost, tunnel No. 1, through the bend above 
the aqueduct, to Stretchers Neck, would cost about $1,600, 
duct, 11,300,000 ; or by canal crossing in pool, $700,000. 

At this point, if the plan of crossing in all cases by aqueduct were adopted, ques¬ 
tions of facility of operation, directness, &c., might justify the use of the tunnel; oth¬ 
erwise there can be no question as to the propriety of adhering to the river at a saving 
of nearly 40 per cent, in cost. 

Tunnel No. 2, through Stretcher’s Neck, (saving 3 miles by a tunnel 1,300 feet long,) 
appeared to be so evidently the proper liue that the surveys were not carried around 
the bend. 

Tunnel No. 3, about 4 miles below StretchoPs Neck, would cost about $1,260,000; and 
the canal around, $656,000, or about one-half the cost of the tunnel. 

Tunnel No. 4, below Hawk’s Nest, including aqueducts of approach in both cases, 
would cost about $1,555,500; and by canal around, $346,000, or a little more than one- 
half the cost of tunnel. 

Tunnel No. 5, through the Blue Hole Bend, would cost about |1,330,000; and the 
canal around, $1,161,000 ; so that neither for economy of time nor money can any of the 

tunnel-lines, with the larger section of tunnel, be recommended, except No. 2 through 
Stretcher’s Neck. 

is possible, however, that the inestimable difficulties of construction will justify 
adoption of tnnnel No. 5, as its cost is only slightly greater than the liue around. 
Should the smaller section of tnnnel be adopted, it would reduce the figures in the case 
of tunnel No. 1 by $460,000; No. 3 by $507,000; No. 4 by $369,000; No. 5, $554,000; 
which would make tunnels Nos. 3, 4, and 5 either equal to or less than the canal-line 
around in cost, and their adoption would therefore lie justifiable. 

In the appendix will be found a tabular statement showing distances by canal and 
by tunnels, and saving in distance and cost of each route. 

a 

AQUEDUCTS AND CULVERTS. 

& 

The aqueducts and culverts over 20 feet span are, with one or two exceptions, pro¬ 
posed to be built of wrought-iron trusses, carrying plate-iron troughs 30 feet wide in 
the clear. This plan was adopted on account of the difficulty of crossing either the 
river or its tributaries at a sufficient elevation above low-water surface to permit the 
discharge of flood-waters nnder masonry structures. It is proposed to convey feed- 
water over all the aqueducts in pipes, secured to the outer ends of floor-beams, in 
that the levels may be kept full when the aqueducts are occupied by boats and 
ate being locked through at the lower end of the levels. 

Owing to the very limited area of the water-shed of New River between the Green¬ 
brier and Kanawha Falls, the number of tributaries of any considerable size is unnsnally 
small, and in consequence the Dumber of large culverts is equally limited, there being 
(inclusive of Meadow Creek) only 7 over 20 feet span on the whole division 60 miles 
in length, and only 6 if the crossing at head of Meadow Creek Bottom be abandoned, 
is proposed to cross Meadow Glad© and Loup Creeks by wrought-iron riveted 
of 66 feet, 158 feet, and 108 feet span, respectively, each carrying rectangular 
troughs of boiler-iron 30 feet wide in the clear. 

At Mill, Arbuckle, Rush, and Wolf Creek, it is proposed to use masonry arches, single 
spans of 40 feet, 50 feet, 40 feet, and 100 feet respectively. 

The aqueducts for river-crossings are three in number, all proposed to be wrought- 
iron Warren girders, carrying a similar plate-iron trank to that described for the 
culverts. 

Aqueduot No. 1, upper side of Stretcher’s Neck, has 4 spans of 145 feet each. 

No. 2, lower side of Stretcher’s Neck, has 2 spans of 144 feet each. 

No. 3, below Hawk’s Nest, has, on the tunnel-line, 2 spans of 167 feet each, and on the 
line around the bend 3 spans of 167 feet each, and one of 100 feet. 

Diagrams of these trusses, with a general section of water-trough, will be found with 
the drawings submitted. 

LOCKS. 

Investigation of the subject since the previous reports on this work were made 
tending to show that a change in the proportions of the lock-chamber might be de¬ 
sirable, they have been estimated for in this project as 4 feet wider than those formerly 
proposed, making them now 120 feet by 24 feet in the chamber. 

Owing to the character of the country and the variable rates of fall in the river, it 
has been found difficult to establish or adhere to any uniform lift for the locks, though 
the endeavor has been made to introduce as few changes as possible, aud to group the 
various lifts together in sections. Iu point of fact, the usual and ordinarily correct 
method has here been necessarily reversed, and the lifts of the locks increased as we 
descend the river; a matter of small moment in this case, however, as the river along¬ 
side will furnish always an abundant supply of water; aud it is proposed to feed toe 
levels by culverts or pipes passing around and outside of the locks. It was proposed 
to use 10 and 15 feet lifts as the standard, and of the 58 lift-locks, 19 are of 10 feet 
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and 27 of 15 feet lift; of the remaining twelve, seven have 12 foot 1111% one has 11 feel 
lift, three have 8 feet lift, and one has 7 foot lift. It is proposed to till and empty tie 
locks by means of cnl verts in the side-walls passing around the hollow quoins, as well 
as by slide-valves in the gates. The gates are proposed to be of wood, braced with 
iron ; the masonry to be similar to that proposed for the Kanawha locks. 

The division comprises 57 levels, their average length being a little overl mile; the 
longest is 20,000 feet and the shortest 400 feet. 

CANAL-PR ISM. , 

The section adopted for canal-prism is generally 74 feet at top, 60 feet at bottom, 
and 2 feet deep. River-side (or tow-path) hank, 10 feet oti top ; bonne-bank, 8 feetou 
top; interior slopes, 1 to 1. 

Through the Hinton bottoms the prism was estimated to be 102 feet wide, is order 
to render this sectiou to some extent available as a transfer-basin for the trade that 
will at tliis point undoubtedly pass up and down New River, above the month of th* 
Greenbrier. An estimate is also submitted for reducing the width through the gorge 
(from Sewell down) to 60 feet ; but it wonld hardly appear that the economy 
in 17 miles) would balance the loss of capacity for transportation. 

The Btirface of water in canal as located is generally kept well above the hlghesi 
flood-marks, and where necessity compels any deviation from this rale, tbe river bunk 
and wall is proposed to be raised to a sufficient height to prevent injury by floods. 

The horizontal alignment has been made with a view of using do less radios of can'- 
atnre than 1,000 feet. Iu a few places this has been reduced to 800 feet where the total 
angular change was slight, and in others the canal has been widened to form a bean 
iu which the change of direction could readily be made. 

The imperative necessity for preserving unobstructed the natural water-way of the 
river during floods, more especially in its lower portions, has precluded the exteosiw 
of embankment-slopes into the river, and rendered necessary the frequent and contin¬ 
uous resort to retainiog-walls, which will be fouud to form the maiu item ofexpeiw 
throughout the section. 

The general character of about two-thirds of the excavations on this division wwM 
be classed as loose rock, the hill-sides being nnive'sally ccmipowwl of broken fragweftl* 
of all sizes thrown from the adjaceut clitfo, and but slightly intermixed with soil ot 
earth of any kind. 

This material may naturally be expected to slide upon very slight provocation, wA 
consequently, where deep excavations are required, the hill-slope must always be pro¬ 
tected by a retaining-wall, which forms another la*ge item in the estimates. 

Tilliiin same material will form the canal-prism throughout a large proportion of tbe 
whole line, (exactly how great a portion cannot be stated now,) and even with tk 
liberal allowance of water to be had it will require some stanching to render it suffi¬ 
ciently water-tight for use. Whether any material which will prove elffecti ve far this 
purpose can be found on tbe highlands bounding the river valley, so ae to be eeeeeua- 
cally applied, cannot now be determined; the valley itself certainly offers no matemJ 
in any considerable quantities at all suitable. The proportion of toe line requiring it. 
and tbe degree or amount of stauchiug being necessarily in determinate, the estuast* 
(to be on the safe side) contemplate for the whole line a continuous lining of the wetted 
perimeter of the caual-prism, with 6 inches thickness of concrete, costing $26,4t#i*tf 
mile. 

It is altogether probable that one-third of this amount could be stricken off, and y* 
trible that it might be reduced to one-half of the whole length of tbe division. 

Iu preparing estimates for walls, excavations, &o., the position of the rock-line in* 
assumed from its position, where visible, its general trend, &e., and in all cssesof dock 
the assumptions w r ere made certainly against the canal-line. 

WATER SUPPLY AND FEEDERS. 

The low-water discharge of New River is not accurately known ; the lowest obwnri 
quantity that I am aware of was about 2,000 cabic feet per second. Bnt the low-watrr 
discharge of. the Kanawha River, which must be greater than that of New River ato*. 
lias been stated at 1,300 cubic feet per second, so that it would not be safe to eslirnu* 
New River at over 800 cubic feet per second. 

An amount, however, that it requires no lengthy calculation to show is an abundant 
supply for any trade that could be passed through the projected canal-locks. 

It is proposed to feed the canal from the river at three poiufcs in the 60 miles,, aboct 
equ id is tan t from each otb er, mak ing the length of canal to be supplied by each one 
about 20 miles. 

* Feeder No. I would be the pool in which the crossing is made from the Hinton bot¬ 
toms, and is formed by slack-water dam No. 1. 

Feeder No. 2 would be near Glade Creek, the pool being formed by a dam situate*! 
about half-way between dams Nos, 0 and 10 of the slack-water scheme. Tine lengthol 
feeder-drain is about 1,500 feet. 

Feeder No. 3 would be below Arbuckle Creek. The reservoir is here formed by a d*® 

.Hi...........A.lOOgie 
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located the same as dam Mo. 18, (wi ck-water,) witli some changes of dimensions, &c. 
The length of feeder-drain here reqnired is 1,725 feet. 

Each feeder, snpposing the loss from all causes to be at the rate of 100 cubic feet 
per mile per minute, would be required to supply about 34 cubic feet per second. It 
is proposed to form the feeder-channel by first clearing away the loosest dibris front 
the hill-sides, and theu covering the area required with a coarse concrete, (afterward 
plastered,) upon which the sidewalks would be built, to form a rectangular water-way 
of the requisite dimensions. 

It is believed that the masses of loose rock forming these slopes will afford a sufficently- 
firm foundation for such a structure, and the very great cost of excavating to solid 
rock will be avoided. , 
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The estimates show that for the whole liue— 

Using all the tunnels, 54 feet wide, and making all crossings 
by aqueduct, except at Hinton, (Meadow Creek crossing 

doned,) the total cost would be .... —.. . 

Using 54-feet tunnels, 1, 2, 4, and 5, and aqueduct-crossings .. 

Using 54-foet tunuels, 1 and 2, and aqueduct-crossings.. 

Using 30-feet tunnels, 1, 2, 3, 4, and 5, and aqueduct-crossings 

Using 54-foet tunnels, 2, 4, and 5, and crossing in pools.... 

Using 54-foet tunnel, 2, aud crossings in pools, (about).. 

Estimate No. 2, amounting to $20,650,895, is the arrangement I 
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$21,255,590 
20,650,895 
19,762,498 
19,107, 

18,504, 

17, 600, 
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of estimates of slack-water line. 



for an independent lateral canal, which could be reduced to 820,122,641 by iqaking 
canal only 60 feet wide at water-surface from Sewell dowD. 

Accompanying this will he found tabulated the following detailed estimates : 

1. Fifty-seven sheets of estimates of 57 levels of canal-lme. 

2. Eight sheets of estimates on main and alternate caual-line. 

Two sheets of estimates for feeders. 

One sheet comparison of cost of tunnels of large and small sectioa, (canal.) 

Two sheets estimate of excavation below Sewell, if canal is made 60 feet wide. 

6. Three sheets tabulated statement of cost of each level, accumulated totals, 
■other information relating thereto. 

7. Thirty-four sheets 

8. Two sheets of estimates on main and alternate lines, (slack-water.) 

9. One sheet table of aqueducts, giving location, dimensions, &c., (canal-line. 

10. One sheet comparative table of cost and distances by Bunin and alternate ‘ 

Also, the following drawings: 

1. Fourteen sheets general map of division, scale 200 feet to 1 inch, showing topog¬ 
raphy, &c., and location of canal and slack-water projects; canal in brown, slack- 
water in blue. 

2. One sheet showing lines of exploration, (tracing.) 

3. Four sheets of profile of canal-lino, (tracings.) 

4. Five sheets of profile of slack-water liue, (tracings.) 

5. One sheet general cross-section of large and small section of tunnel, (tracing.) 

6. One sheet caDal-lock drawings, (tracings.) 

7. Two sheets alack-water-lock drawings, (tracings.) 

8. Two sheets (cross-section paper) diagrams of aqueducts over Glade Meadow, Mill, 
Loup, Arbuckle, Rush, and Wolf Creeks, (canal-line.) 

9. Nineteen sheets (cross-sectiou paper) details of tunnel-lines and aquedacts across 
Mew River. 

10. Seven hundred and forty-five sheets (cross-section paper) 
of canal-line. 

11. Fourteen sheets (cross-sec;tion 
grams of 33 slack-water dams. 

12. Eleven sheets (crois-seer.ion paper) with calculations of quantities and diagrams 
of slack-water canals aud locks. 

13. Fifteen sheets calculations and details of slack-water tunnels. 

Note-books, 

1. Five transit-books, (New River survey.) 

2. Three topography books. 

3. Eight level-books. 

4. Seven cross-section books. 

5. One sounding-book. 

6. Also the following books, containing notes of reconnoissance of Loup Creek : one 
transit-book, one level-book, one barometric level. 

Respectfully submitted. 

N. H. Hutton, 

Assistant Engineer. 

Col. WM. P. tKATGHTLL, 

Major Corps of Engi 







742 


REPORT OF THE CHIEF OF ENGINEERS. 


APPROXIMATE ESTIMATE OF EFFECT OF DAMS IN GORGE OF NEW RIVER, BETWEEN 

KEENEY’S AND NARROW FALLS. 


For discharge over dams, Francis’s formula is used, as being a mean of those of other 
observers: 

R=3.33 L (A) h 

'The following assumptions are made, al! of which are justified either by ascertained 
facts in the case of this river, conditions, proposed to be obtained by the plans for this 
work, or experience on other rivers of somewhat similar characteristics: 

1st. That the river falls about I foot in 300 feet. 

2d. That the bed and valley of the river is cleared of all obstructions to a channel- 
way 2t0 feet wide at low-water surface, and side slopes not le68 than 1 to 1 for 30feet 
above low-water level. 

3*1. That the dams are 600 feet long on comb and 30 feet above river-bottom. 

4th. That at about the length of dam, behind or above it, the river-valley, at level of 
crest of dam, has at least a width of 400 feet. 

5th. That the water in the pools will rise about 2 feet for every increase of 1 foot in 
depth above comb of dam and just behind it. 


Dam 600 fe< 





river above least width 
of 280 feet. 
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REPORT OF MR. J. M. HARRIS. ASSISTANT 


Baltimore, Md„ December 9, 1874. 


Sir: Herewith I submit to you the report of notes taken by me at your request, to 
arrive at an approximate est imate of the cost of removing the obstructions in the canoe 
of New River, so as to render its bed suitable for slack-water navigation. 

These Dotes were commenced at a point about three miles below Bowyers Ferry, 
where the canal terminates, after passing around Keeney’s Falls. From this point 
downward the river in mauy places becomes very much contracted by immerse bowl¬ 
ders of all shapes on its banks aDd in its bed. At other points bars have been formed 
by the creeks emptying material into the stream, also consisting of bowlders, and vary¬ 
ing in size from mauy yards down to gravel. 

The object of the estimate was to ascertain what it would cost to remove these ob¬ 
structions to the natural How of the stream, and thus cause the channel at low-wafer 
murk to he wider, to create a wider space above the bed of the stream for the wafer 
to escape in times of freshets, and thus render the bed of the stream safe for slack- 
water navigation, I deem it unnecessary to mention the method of arriving at quan¬ 
tities, as the note-books will fully explain, aDd about which you were consnltcd pre¬ 
vious to entering on this duty. I will simply add that I have exercised the be*t 
judgment of which I was capable in making this estimate, mod though much of the 
material was not actually measured,being inaccessible in a rapid river, yet, by compar¬ 
ing quantities which wero actually measured with such of a similar character that 
could not be measured, I have arrived at an estimate which may 'be relied on as 
an approximation near the truth as to quantities. These quantities have been class 
tied into two parts, the lltst composed of solid rock and large bowlders, requiring blast 
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ing. The second consisted of small bowlders, less than a cubic yard in size, loose rock 
and gravel. The first quantity I have found, agreeably to my estimate, to be 357,5484 
yards, and the latter 35,578 cubic yards. The former at 80 ceDts and the latter at 60 
cents, per yard, produce the sum of $307,385.80, the whole amount of the estimate. 

You will understand that thins estimate embraces all the material to be blasted or ex¬ 
cavated from the baulks and bed of New River, extending from Keeney’s Falls to the 
Falls of Kanawha, os if there were to be slack-water throughout. But them will be 
several short sections of canal in this space, viz: 1,100 feet below dam No. 23, 2,500 
feet below dam No. 24, and 3,700 feet below clam No. 29. 

The amount estimated for improving the bed of the river corresponding to these 
spaces is $*24,337.60, which, if deducted, would leave $*283,048.20 as the estimate of 
clearing the river of obstructions, aud if the tunnel commencing opposite Pope’s Nose 
(railroad) tunnel, and terminating at or below the Blue Hole, is adopted, there would 
be another item of $45,888.to be deducted from the amount for clearing tho bed of 
the river, leaving $237,160.20, or rather less than $t5 f 000 per mile. 

I deem it proper further to state that I estimated the width of the river at two or 
three of the narrowest points which could l>e found, with the view to ascertain what 
would be the narrowest point at low-water, when the bowlders and projecting points 
are cut off, agreeably to the plan proposed and embraced in this estimate 
rowest poiut I found would be 265 feet at low-water when the 
moved. The next narrowest point I found to be 277.7 feet when obstructions are re¬ 
moved. Thpse points alluded to were between Cotton Hill and the Blue Hole, one at 
3007+58, and the other at station 3063. At the former, the railroad was 64 feet from 
the edge of the river, but from the river’s edge on the left bank the rock rises nearly 
perpendicular. There would be no difficulty in sloping the rock 1 to 1 by blasting oif 
a portion of it, and the same slope or greater could be given on the opposite side, so 
that at a rise of 30 feet there would be at least an area of 9,000 square feet to pass the 
floods of New River. 

The railroad-banks slope about 1^ to 1 at the other point, and, though the low-water 

surface is narrower than at the upper point, there would be less trouble in giving 
enough space here to pass the floods of New River than at the upper poiut. 

I saw no other points along New River where it seemed to be eo much confined for 
want of space as at the points just named, and it waion this accoimt 1 thought proper 
to ascertain its width, or at least what would be its width at low water, when the bed 
of the stream Is prepared for slack-water navigation. 

Respectfully submitted, by your obedient servant, 

J. M. Harris, 
Assistant Engineer. 


Assistant Engineer, 
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Charleston, W. Va., 
following report and estimates on the itn 



made, 
not less 


Colonel: I 

provement of the Great Kanawha River: 

Your instructions, dated Augnst 17,1874, and afterward somewhat modified, directed 
me to make such additional surveys as were necessary to enable estimates to 
on the following plans of improving the river, so as to afford a useful depth 
than feet, or an actual depth of 7 feet at all seasons: 

1st. For a lock and dam improvement from the Great Falls to the foot of Paint Creek 
Sbo&l, and for Bluice-navigation in the remainder of the river, assisted by a reservoir. 
This to be a revision of Mr, E. Lorraine’s estimate, submitted to you in December, 1872. 

2d. For a lock and dam improvement throughout, with locks about 250 by 50 feet iu 
the chamber. 

3d. For movable dams in the lower part of the river to accommodate the coal-trade, 
on the plan recommended for the Ohio. 

I will briefly refer to previous surveys aud the data at baud when your instructions 
were received. 

survey of 1838, 

made by Mr. Charles Ellet, jr., for the James River and Kanawha Company, and em- 
bracing the whole river from Great Falls to the mouth. The tall and distances, as 
established by it, have been proved very reliable. 


survey of 1856-’57-’53, 

made for the same company under directions of Mr. Lorraine, by Mr. John A. Byers 
It began at the head of Huddleston’s Island, 6.80 miles below the falls, and extends 






744 


REPORT OF THE CHIEF OF ENGINEERS. 


to the mouth of the river. This survey wma without doubt very intelligently and care¬ 
fully made, nud fitmi it we have it. good hydrographic map of the river, except in mm e 
of the deep poola, where lint few aouudiuga were t»k«n* Till) profit® » contius$«3« t «ad 
agrees closely w ith that of leTJS. 

GOVERNMENT SURVEYS. 

First, a profile showing fall from Great Falls to the foot of Ly kens’ Shoal from a 
survey made under your direction in 1(472; second, special surveys made under Ooloed 
Merrill, Corps of Engineers, iu 1873. The latter embrace a little more than six miles 
of the river at different points where improvements have been proposed, or carried on. 
These surveys tend to prove the reliability of the old mips and profiles. 

To carry out your instructions it was necessary to make additional sarveysat several 
points, particularly of localities w’here locks and dams were proposed, in order to select 
the sites as nearly as possible and make such examinations as were necessary to fora 


Accordingly, a party was organized, and the survey began at the head of Loop Creek 
Shoal, 3.40 mi i les below the fill Is, on September 14, 1874 A bou It six weeks were occu¬ 
pied in the field.work, surveys being made at sixteen different points. The soaudrogi 

were all iustrnmeutally located, and at each proposed site careful cross-sections ran 
and drillings made to determine the necessary character of foundations. 

Dnriog the first week of the survey the water fell to a point two-tenths of afoot 
below what has been considered ordinary low-water mark, and two parties were started 
to establish references at all desirable points along the river. This was fortunately 
accomplished before the water rose, and enabled ns to reduce all work to a uniform 

and satisfactory reference. These bench.marks, aud others made daring the survey, 

were well established and described. 

In connection with these surveys and the estimates and drawings presented, allow 
me to refer to the valuable assistance rendered by Mr. C. K. McDermott and Mr. Join 
S. Hogue, civil engineers. 

The general features of the river and the history and description of various plane 
that have been recommended for its improvement have been so fully presented in re¬ 
cent reports of the Chief of Engineers iliJliiii.it nothing need be added here. Particular 

reference is made to your reports for 1871 iind 1873, particularly to Hr. E.Lorraioek 

accompanying the latter, (Appendix T 28,) and to Colonel Merrill’s report for 1873, 
(Appendix M 3.) 

The following table, showing the fall and distance from the Great Falls of places to 
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Foot of Loup Creek Shoal..... 

Foot of LykeDs’ Shoal, town of Cannelton.. 

Foot of Harvey's Shoal. —...... 

Foot of HIK,iioter s Shoal ............................... 

Foot of Windsor Shoal...... 

Foot of Paint Creek Shoal...... 

Foot of Cabin Creek Shoal....... 

Foot of Witcher's Creek Shoal.... 

Foot of Cat-fish Shoal head of Charleston Pool, near 
Ilrownstown. 

City of Charleston, near foot of Charles* Pool.. 

Foot of Elk Shoal ..... 

Foot of Two-Mile Shoal ... 

Foot of Island Shoal.................................. 

Foot of Tyler Shoal ....... 

Foot of New Comer Shoal......... 

Foot of Johnson Shoal................................ 

Foot of Tucket Shoal .. 

Foot of Red-1 louse Shoal........ 

Foot of Gillespie's Ripple............. ..... 

Foot of Knob Shoal......... 

Foot of Buffalo Shoal ...... 

Foot of Fi\ m* Ripples—Ripple, Debby, Intermediate, 
Eighteen-Mile, am) Ripple. 

Foot of Arbuekle Sltoal.... 

.Foot of Thirteen-Mile Shoal __..................... 

Foot of Three-Mile or ('antroll’s Bar ... 

Point Pleasant, mouth of Kanawha.................... 
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1.38 

10.38 
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10.61 

36.99 

11.28 

38.09 

19.39 

39.50 

1 15. 19 

45.70 

30.83 

53.21 

23. 94 

57. 46 

«, 49 

i . 

60.99 

36.82 | 

6a 76 

37.46 

63.47 

39.33 j 

66.55 

40.05 

68.85 

41.62 

72.93 

j 43.52 

74.96 

! 53.03 

83.03 

! 55.81 ; 

86. 11 

62. 14 ! 

89.86 

67. 25 * 

93. G7 

71.78 

97, 17 

7:t 10 

98.34 

76. 34 . 

109. 95 

79.20 

105. 02 

89.61 

106.77 

92. 40 

107. 70 

94.20 

lu7. 99 



Shoal 


Shoal 

Shoal 


Shoal 

Shoal 

Shoal 

Shoal 

Shoal 


falls 10896 in 4.107 feet 
falls 10812 in 8.73Sftet 
falls 6M9 in 2.250 fiat 
falls 3896 in 1.400 feet 
falls I860 in SSI fast 
falls O'. 83 in 1.300 feet 
falls *81* U 9 300 foot 
falls 5815 In 9,376 f«t 
falls 3870 in 9.500 feet 
falls 185J in 1,400 feet 


Pool 10 65 miles lone, foil 08fl- 
Shoal falls 9871 in 1,700 fort. 
Shoal falls 2879 in 1,990 feet 
Shoal f«lls 282! in 1,900 fert. 
Shoal falls 4810 in 5.700 feet 
Shoal falls 0859 In 500 fort. 
Shoal falls 4 .35 ilk 5.600 feet 
Shoal falU ft 20 in 9,904 feet 
Shoal falls 28 M in 1.850 feet 
Ripple falls 0890 In 2 SCO feet 
Shoal fall* S'.GO In 3,900 frtt 
Shoal falls 0 / 90 in 1.000 foet 
Total fall ^ 80 in 19,100 feet 

Shoal falls S' 03 in 3,306 feet 
Shoal falls li'.di in I,9u0 feet 
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It appears, to be conceded that a lock and dam improvement is advisable for the first 
fifteen miles from the Great Falls—that is, to the foot of Paint Creek Shoal and there 
is bat one other plan to lie compared with the same system in the remainder of the 
river. This is the combination of Fisk and El let’s plans for slnioe navigation, as 
suggested by Mr, Lorraine. As explained in bis report referred to, it consists in making 
the beet possible use of all the water in low stages, by “ grading the river” with an 
elaborate system of shvce-dams and supplying tb© deficiency from a reservoir. 
Ordinary brush and pile dams were proposed, filled in with stone and gravel, aud the 
tops well secured by a frame-work of square timber. They were to be built square 
across the river, with a waterway or sluice 120 feet wide on top and 94 feet at bottom; 
the bottom of the sluice to be a strong crib filled and backed up with loose stone. 
The top of each crib was to be placed 6 inches below the one next above, consequently 
requiring a dam for every 6 inches of fall in the river. Mr. Lorraine states that this 
must be made a matter of experiment, and thinks it might b© practicable to reduce 
the number of dams by increasing the fall from one to another to 9 and perhaps to 12 
inches. His estimate, however, was based upon a 6-inch fall, necessitating 120 dams 
below the foot of Paint Creek shoal. They were to be so located as to reduce the 
slope on the worst shoals to 2 feet per mile. With this arrangement, and the ordinary 

low. water discharge taken at 1,350 cubic feet per second, there would be a theoretical 

depth of about 3 feet and 10 inches in the sluices. To fill the waterways and make 7 
feet depth, 1.970 feet additional, or a total of 3,320 cubic feet per second, would be re¬ 
quired. This result, which is considerably larger, proportionally, than given by Mr. 
Lorraine, was obtained by assnmiug a uniform channel of the dimensions proposed for 
the sluices, with a slope of 2 feet per mile, and using the formula, 


4 


<3975.41 


10889. 


If the discharge of the waterway is considered as from one reservoir to another, with 
it head of 6 inches, a liberal calculation gives nearly the same result as above. Besides 
the water required to nil the sluices, about 200 cubic feet per second would b© needed to 
keep the dams submerged, making a total of 2,170 cubic feet per second, or 187,488,000 
per day, to be furnished by the reservoir. The annual available contents of the Meadow 
River reservoir, according to the final estimate of Mr. El let, would be 10,722,032,640 
cubio feet. This, divided by 187,488,000, gives over 57, the number of days the reser¬ 
voir would be alii© to maintain 7 feet navigation, when the discharge of the river was 
rednoed to 1,350 feet per second. 

We have but little reliable data to determine hew much help the river would prob¬ 
ably need, there having been no regular gauge observations taken previous to August 
1, 1872. The following tAble is made from a reliable record, aud compared as near as 
possible to the references used by Mr. El let: 



After Angttst 1,1872 
Entire season of 1873 
Entire season of 1874 


• #> *••••• 


• • * » 


* • * * *> • 


Water down 
to 0.0, or or¬ 
dinary low 
mark. 


Daps. 

18 


Below + 1 


r + 1'.5. t Below + 


44 


Days. 

91 

65 

115 


+ 

Both 1872 and 1874 were considered low-water seasons. The discharge, computed by 
Mr. Ellet from observations taken just below the foot of Elk Shoal, was, for -j- 2'.07, 
8,550 cubio feet per second. We have nothing very reliable from which to determine 
it between -f-2'.07 and low water, but It will he safe to consider it for -(-F.5 to he 3,520 
cubic feet, the liberal estimate of quantity required to tilt the sluices aud keep the 
dams submerged. 

The “ low-water season ” has been taken at sixty days, in previous reports, and the 
record since August 1, 1872, as well as general information to be had, goes to prove this 
a safe assumption, and that a reservoir able to keep up the supply during fifty-seven 
days, of what can safely be called the minimum discharge, would be ample for aoy 
reasonable emergency. 

ESTIMATE OF COST. 

As stated, this plan contemplates locks and dams down to the foot of Paint Creek 
Shoal. The details for this part of the estimate will be giveu under that for slack- 
water throughout. The table submitted, showing dimensions, costs, &c.,of each sluice- 
dam, is, as near as possible, a revision ot Mr. Lorraine’s, increased to aflbrd seven feet of 
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water. Owing to the nature of the plan, this can be considered but an approximation. 
Care has been taken, however, to make it large enough, and it is thought sufficient to 
cover all contingencies. The following is a summary for the complete improvement: 

For fonr stone locks and dams above Paint Creek. Shoal, locks 280 by 


50 feet in the chamber............................................. $918,041 00 

For excavations of channels au<i approaches to locks.................. 95,000 00 

Total to fbot of Paint Creek Shoal.._........................ 1,013,041 00 


For 120 sluice-dams below Paint Creek Shoal....... 490,216 00 

For protection of banks below Paint Creek Shoal... 48,000 00 

For excavation of channels below Paint Creek Shoal___........ 52,200 00 

Lorraine’s revised estimate for Meadow River reservoir ..........__ 533.200 00 


Add 10 per cent 


• m m • m • ••••** •*•••• • • 


• * * w m m m m m W • • 


2,136,657 
213,665 


Total estimate 


(••SHU m m m m m m • «*«»«•• • • • • • » • m • * * m • * * m • • 


2, 350,322 00 


IMPROVEMENT BY LOCKS AND DAMS THROUGHOUT. 

Under this head your instructions direct two estimates, one for an ordinary slack- 
water improvement, the other for a modification of this well-known system in the 
lower part of the river by movable dams, on the plan proposed for’the Ohio. That for 
the common improvement will be given first. 

The general character of the surveys made in September and October, 1874, under 
your direction, has been explained. As stated, they were mostly directed to malting 
approximate locations and thorough surveys at the proposed sites for locks and dams. 
The relative arrangement as to location, lift of locks, &c., will be given in a table with 
a summary of the estimate. 

SIZE OF LOCKS. 

Yon gave me some latitude by directing the estimate to be made for locks 250 
by 50 feet in the chamber. The large-si zed coal-barges nr© from 120 to 130 feet long, 
and generally 24 feet wide. To accommodate this important interest the locks should 
have at least an available length of about 250 feet. They were finally planned and 
estimated at 280 feet between quoins, aud a clear width of 50 feet in the chamber. This 
gives an available length of 245 feet for the full width of" the lock. I think this still 
too thort, and that they should be built to afford a clear length of 260 feet, or nearly 
300 between quoins. The additional length of chamber would add but little to the 
cost aud materially iucrease the capacity of the locks, as they would nicely admit font 
barges of the size w h ich ex per ien ce has proved to be the most econom ical for the ship¬ 
ment of coal, (130 by 24 feet,) or three barges and a small tow-boat. 


CHARACTER AND DESCRIPTION OF MASONRY. 

As directed, the estimate was made for stone locks, dams, and abutments of the ltest 
kind of hydiaulic masonry ; tbe general design of the locks to be similar to the last 
built on the Monongahela River by tbe navigation company, and one now in progress 
by the Government, at Hoard’s Rock, under Colonel Merrill. The water is admitted 
through the upper platform and an arched miter-wail, and discharged through the 
lower gates. The masonry was estimated rather heavier than that ia tbe Monongahela 
locks; the river and shore walls of the chamber respectively at 8 and 6 feet wide on 
top, with au outside batter of about 1 in 6. Around tbe gates and abreast of recesses 
these dimensions were about doubled. Tbe dams were planned with a width at base 
ot not JesB than 10 feet, or seven-tenths the height; 9 feet wide on top, and capped 
with a sloping course of timber and plank, well fastened to the masonry. Abutments 
to be carried up 15 feet above tbe crests of the dams, 6 feet wide on top, with a double 
batter of 1 in 12; total length of face and wings averaging about 120 feet. Tbe 
estimate includes substantial guide-cribs and ice-breakers above, and dry retaining- 
walls below tbe locks, and a liberal allowance for paving aud riprapping the banks 
at least 300 feet below the works. 

FOUNDATIONS. 

Considerable time and labor were spent to determine their necessary character. As 
shown by the following table, solid rock can be obtained at seven of the sites, and it 
is thought can be found at others, by more thorough examination, without mate¬ 
rially changing the locations selected. At the remaining five sites, foundations of 
piles and timber are proposed, substantially like those adopted for the Illinois River 
locks, at Henry and Copperas Creeks. The first was built a few years ago, and the 
latter is now in progress, under direction of Colonel Macomb. Corps of Engineers. 

Relow each dam not on solid rock, a very strong pile and timber apron is proposed, 
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extending 20 feet below the dam. The plan of foundations and apron will be shown 
on the general drawings to accompany this report. 

The detailed estimates for this improvement were forwarded to you on the 9th 
instant. A summary is given in the following table, with location, lift of lack, length 
of dams, &c.; 



7 

8 
9 

10 

11 

12 


Near head of Loup Creek Shoal 
Near foot of Lone Creek Shoal 
Foot of Likens Shoals, at Cannelton 

Foot of Print Creek Shoal.... 

Brownstown. Dear head of Charleston Pool . 
First below Charleston Pool, head of Island 
Shoal. 

Near head of Newcomer Shoal..... 

Between Scary and Johnson Shoals 

Head of Red House Shoal-...... 

Near foot of Gillespie’s Ripple..... 

Head of Debby’s Ripple. 

Foot of Three-Mile or Cantrell's Bar... 


• * * • • m 


an m 


15.12 
26. 84 
59.69 

43. 22 
52.46 


• • * 


C7. 36 
*35.02 
92. 40 


Total for locks and dams. . 

Estimate for excavation of channels and approaches to 
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660 ; Rook 
785 i Rock.... 
Artificial 
Artificial 

Rock. 

A rtificial 


Artificial 
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598 , Rock 
670 Rock 
590 , Rock 
558 1 Rock 
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$174, 

931 

213, 

105 

| 272, 

459 

257, 

546 

219, 

940 

218, 

573 

220, 

142 

382, 

644 

191, 

067 

364, 

187 

170, 

340 

244, 

442 

2,529, 

376 

S6e, 

000 

! 2, 797, 

37 > 

i 

737 

*% si**** 

3 f 0*i t 

f 

113 


IMPROVEMENT BY MOVABLE DAMS, AS PROPOSED FOR THE OHIO RIVER 




For a description of these damn, It is only necespary to refer to the elaborate report of 
the Hoard of Engineers on Movable Dams, Ac., consisting of General Weitzel and Colo¬ 
nel Merrill, (Ex. Doc. No. 127, H. of R. f 43d Congress, 1st session,) and to Colonel Mer¬ 
rill’s annual report, printed as Appendix N of the Report of the Chief of Engineers for 
1874. As shown in these reports, this modification of the common slack-water plan is 
designed particularly to accommodate the coal-trade, and yon directed me to extend 
the estimate for it as high up the river as this interest seemed to require. In view of 
the importance of this interest and the great advantages of movable dams to suit it, 
it was thought advisable, in planning for the ordinary improvement, to do so with ref¬ 
erence to their final adoption below Charleston. Accordingly the maximum lift for 
the locks in this part of the river was taken, as by Colonel Merril for the Ohio, at 7 
ThiB would virtually extend the movable system to Biownstown, at the bead 
Charleston Pool, and though the coal-field extends still higher, the arrangement 

would accommodate the whole interest very well, as there would be 
but two lockages to get the coal into the Charleston Poo), where there would he 
every facility for harboring it and for making up tows. If it should ever be found de¬ 
sirable to extend the movable dams as high up as Cannelton, at the foot of Lykens 
Shoal, it could he done by building two intermediate locks and dividiug the lifts of 
Nos. 5 and 6. 

This arrangement makes the number of locks the same as proposed by Mr. Lorraine 
in his report to you, and also as recommended by Mr. Johu A. Byers in 186*, when he 
made a general estimate for a lock and dam improvement below Loup Creek. It adds 
one to the number of locks below Charleston, however, and reduces the number above 
to five. The advisability of the high dams proposed at Paint Creek and Brownstown, 
particularly at the latter place, is somewhat questionable, hut they are no higher than 
some on the Monongabela River, where the height of banks and general characteris¬ 
tics are similar, and as the arrangement is quite desirable I con clad©, to recommend 
them. 

In the table th© lift of lock No. 12 is given at 8'.70 ; this is with reference to present 
low-water at the month of the river. ” It will finally depend on the connection made 
with the lock and dam system projected ou the Ohio. Colonel Merrill informed me 
that he could give no definite information about it, but thought there would be no 
difficulty in adopting their plan to suit any arrangement on the Kanawha. The low* 
water surface at the mouth can easily be raised euougb to reduce the lift of No. 12 to 
7 feet; and if it should prove expedient to raise it about 3£ feet, the first lock ou Ka- 
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nawha can be located at tbe foot of Thirteen-Mile Shoal, where rock-foundation can be 
had. 

A summary of the estimate for the complete improvement by movable dams below 
and permiftient dams above Charleston, with locks by 50 feet, is submitted. That 
for the movable dams is based ou the price per linear foot taken by Colonel Merrill for 
the Ohio, (Appendix N, Report of the Chief of Engineers for 1874.) Tbe details are 
given in the same (N 9) in Lieut. F. A. Mahan’s report on the Youghiogheny River. 

The width of “pass” proposed for the Ohio has also been adopted, as it has been 
found necessary to make the present towing chanuels on Kanawha about 250 feet wide, 
to answer tbe requirements of the coal-trade. 
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11 

I - 


1 

2 

3 



M<*• nl of ftlui il Shoal .- 

Near IkmiiI of Mew Comer Shout.. 
liMfwfwn ik'iiry and Johnson's 
Shoal, 

Hoad oi Und-lTouae Shoal __ 


39.69 
52 . 46 

61 . n 


,-P Ill'll III * i 111”* 111 r' - I:i ['pit- 

Mo.ui of l h ldi\ - i:11>1111'. 

Foi * 1 of Th rt" •■Milo IJ«r _.. 


67.36 
75.02 
9 * 2.40 


2 .VM 

250, 

250 | 

250 ! 
25Cl 
2501 
250 


$14 1 

#*6. 000 

294 

34 4 

*445, IXKI 

313 

:m 

86, CKM> 

Me 1 

344 

8fl, 00(1 

439 

344 

rtl 4400 

340 

344 

rSwfSWl 

;K>r* 

344 

86, 000 

447 


ro- 2 , ooo 


Total for movable dams. 

Locks and abutments, as shown In estimate for slack-water throughout 

Total cost of movable-dam improvement below Charleston. 

Estimate for five locks and permanent dams above Charleston Pool .... 
Estimate for excavation of channels and approaches to lockB.. 


Add 10 per cent, for contingencies 


#227 

227 

227 

9*7 

2*7 

227 

227 


1 , 162,690 

I 971. m 


. *, 134 , 1 * 
1 , 137,981 

i 268,006 


3 , 540,167 

354,016 


066,738 544 $ 152,738 

71 , 0 M| 5 ti 3 j 157,051 

78 , 996 | 598 164 ,» 

4 

I 1 

95,340 67 U 181,340 

77,180 590 163,180 

69,916 558 155,916 

101,469 697 187,463 

_t ■ 

560.69oJ 


Total estimate 


3 , 894,183 


In regard to the relative merits of tbe two plans of improvement, (not to consider 
the movable dams,) I believe tbe slack-water oan be much more confidently recom¬ 
mended. There are elements of uncertainty connected with the plan for open navi¬ 
gation ; and it is tbonght, with every condition realized, it would have no advanti^es 
over locks and dams. The sluices are not more than half wide enough to answer the 
requirements of open navigation, and it appears the? cannot be made nineb wider 
than planued, (120 and 94 feet,) if dependence is based on the one reservoir. This is 
about the width of the preseut “dug chutes” on the river, and, in stages when the 
navigation is confined to them, experience has limited descending tows to two and 
never more than three loaded barges. The great difficulty anticipated, however, is to 
asceuding craft. No form of sluice can obviate the unpleasant currents to be encoun¬ 
tered in entering and passing them, and in the uight or windy weather, particularly 
io certain s r ages of water, this would be rendered more or less dangerous. 

Mr. W. R. Hutton, in bis report to you dated January, 1*71, alludes to tbe resistance 
to a tow of loaded boats passing the siuices up-stream, and says they would necessitate 
some modification of the present system of towiug. If the tows should be limited to the 
size that could enter the locks proposed, (three barges and a tug) it is thought 120 
sluices would cause much more trouble and delay than tbe eight locks promised in tbe 
same distance. Iu addition to these objections, and the uncertainties of realizing 
every condition of a theoretical plan, there is an element of danger connected with a 
reservoir of the dimensions proposed, formed by a dam nearly 70 feet high, which 
should not be ignored. 

From past reports it appears that a plan of open improvement has been sought for 
two principal reasons, one being the local objection to slack-water improvement, tbe 
other the incidental assistance which the reservoir would lender to the Ohio. I think 
it may he said that neither of these reasons now demand consideration, for the people 
of Kanawha are almost without exception in favor of looks and dams, and it is gen* 
erally conceded that the same system, or some modification of it, most be resorted to 
on the Ohio. Paius have been taken to learn the sentiment of river-men, who are 
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generally familiar with this plan from observation of the Mon on gabel a slack-water, 
and they are found universally anxious to have it adopted on the Kanawha. 

If the movable dams, so confidently and ably recommended for the Ohio, should 
prove sacceieful,they would remove almost every possible objection to the slack-water 
improvement. 

Very respectfully, your obedient servant, 

A. M. Scott, 
Awittant Engineer, 

Col. W. P. Cuaigiiill, 

Major Corps of Engineers, U. S. A. 


REPORT ON IMPROVEMENT OF GREAT KANAWHA RIVER BV MEANS OF LOCKS AND DAMS, 

BY MR. WM. R. HUTTON. 

Baltimore, Ma, Jane 30, 1870. 

Sir: The project for the permanent improvement of the Kanawha River as recom¬ 
mended by the Board of Engineers on the 25th of May, 1>?5, (see page 94, part 2, 
Report of Chief of Engineers for 1875,) has for its object to furnish a navigable depth 
of 7 f^et at all seasons of the year, from the month of the river to the falls. It pic - 
poses to accomplish this by means of nine lock u of low lift, with movable dams, from 
the month to the foot of Paint Creek Shoal, which is 15 miles below the falls, these 15 
miles being improved by three locks of 15 feet lift each, connected wi» h permanent dams. 

The project is based upon the very complete surveys made in 1858 by Mr. John A. 
Byers, and special preliminary surveys of the different sites selected for permanent 
works made under your direction by Mr. A. M. Scott in M3> 1874, and 1875. 

In 1873 the low-water surface of each pool was observed, and referred to a proper 
permanent bench-mark, the surface of Charleston Pool reading 1.50 on the gauge-board 

ill; that place. This has been adopted as standard low water, although in 1874 tbe sur. 

face of fli'ii pool was 0.2 foot lower. In 1875, an accurate survey was.made from Cabin 

Creek Shoal to a point miles below Brownstown, and a Mia of careful levels was- 
run from the Fulls to Newcomer's Shoal, 7 miles below Charleston. 

The iiiily recorded gauges of tin© cliscliarge of itlb• ri vec in.ade before 1 mt year w ere ■ 
those of Mr. El let. Poring 1875, twelve gauging* were made by Mr. Seott nit the site 
of lock Mo. 5,miles above Charleston, at various stages, ranging from 1.56 feet to 32 

feet above low'.wn ter. The river was very full d uri in g t It © ©n t ire season, and at no time 

did it fall to low-water mark. 

The river is folly described, as to its general characteristics, by Mr. Lorraine, in his 
report to you of December 9,1872, (se© page 836, Report of Chief of Engineers for 1873.). 
I recapitulate the principal features. The length from the Falls to the Ohio River is 
94 milts®; total foil from the pool at the fool of tbe Great Falls is 108 feet, 47 feet of 
which occurs in tbe first 15 miles. The average width is 590 feet. During low water 
it is navigable from the upper end of Charleston Pool to the mouth by steamers draw¬ 
ing 3 feet. Above Charleston Pool, there is no navigation at low stages, although 
some improvements have been made in the way of sluices and training-walls, which 
are valuable to navigation at moderate stages. Coal is not shipped, however, until 
tbe river rises 5 or 6 feet at Charleston. 

Ordinary floods rise to 25 or 30 feet above low water in tbe upper half of the river, 
which here does net overflow the general level of its banks. The highest flood ou 
record, that of 1861, rose to 47 feet. 

Extreme low-water discharge, according to Mr. Ellet, is 1,100 cubic feet per second; 
ordinary low water, about 1,300 cubic feet. Comparing the Kanawha with the Seine, 
which has been improved with movable dams, the low-water discharge of the Seine is 
1,700 cubic feet per second, that of the Kanawha being 1,350 (rarely 1,100) cubic feet. 
The maximum flood of the Seine (anno 1658) rose 29.3 feet; of the Kanawha, 47 feet 

in September, 1861, at Charleston above (0) of gauge, which is 45$ above low.water. 

Ordinary high floods of the Seine 20.5 feet, with a discharge cf 56,000 cubic feet; of 
the Kanawha, 36 feet, discharging probably 132,000 feet. The low-water slope of the 
Seine above Paris is 0.5 foot per mile; of the Kanawha below Paint Creek, 0.8 foot 
per mile. 

Although the Kanawha is not navigable at low stages, there is no flood in which 
boats do not ran. la this it differs from the Seine, where navigation ceases when the 
flood exceeds 10 or 12 feet. 

As has been already mentioned, the project for the improvement embraces the con¬ 
struction of nine locks with movable dams, and three locilu with permanent dams. 
Till© greater slope above the loot of Paint Creek Shoal renders it inexpedient to con- 
tiaue the improvement by movable dams above that point. 

Th© movable dam, which has led to the recent great development of the interior 
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navigation of Franc©, is fully described and figured in the report of Weitzel and Mer¬ 
rill, upon “ Hydraulic Gates and Dams,” (see page 688, part 1, Report of Chief of En¬ 
gineers for 1875.) Its object is to permit an open river navigation whenever the natnml 
depth of the water is sufficient, and to furnish a navigation by locks and dams 
low stages of the river. The navigation pass or sluice, in the present project 
in width, is an opening in the dam, with its sill about the levef of the botton 
river. It is furnished with wickets, which ma^ be raised to close it to the fall hei 
of the dam, and which lie flat upon the floor when the pass is open. The fixed 
of the dam is usually provided with wickets of a less height, to regulate the water i 
the pool, and to facilitate opening and closing the wickets of the pass. Tbeir 
not contemplated in the original project, but further study indicates the substantial 
advantages which would follow their introduction. 

Good river navigation above Charleston requires at least, a stage of 6 feet on Charles¬ 
ton gauge. With this height there is n rise of about 5.5 feet at lock No. 5; so that 
with the sill of the pass placed on© foot above bottom, we have 8.5 feet of water in tie 
pass. With 6 feet on Charleston gauge, the discharge of the river is about 1*2,000 enbie 
feet, giving a velocity iu the pass of about 4.5, or a height on the dam, if closed, of 3.06 
feet. As the water rises, we have, with a depth of 10 feet in the pass, a velocity of 4.8 
feet; with 12 feet. 5.8 feet per second; and when the pass is full, bnt none discharging 
over the weir, (supposed without wickets,) 6.4 feet, or about 4£ miles per hoar, the 
lock-gates also being open for the passage of the stream. To diminish these velocities, 
as well as to reduce the maximum height of the sheet flowing over the wickets of the 
pass, which will permit ft reduction of their strength and weight, the dam might be 
finished at 4 feet below the level of the pool, and furnished with wickefca of that height 
These will be comparatively inexpensive; being low, they may be wide, say 6 feet at 
least, and they will need no elide or tripping-bar. Reference is intended to the wick¬ 
ets of the Chanoine system, which should be preferred on account of their cheapness 
The Desfontainee system is more convenient, but the first cost is much preater 

The surveys of the past season have enabled definite locations to be made 
and dams Nos. 4 and 5, the former at the foot of Cabin Creek Shoal, and 
about a rail© below Brownstowu, near the head of Charleston Pool, Lands have been 
purchased at both sites, and both locks nr© under contract, as well as the dam at No. 5. 

The surveys have also developed the fact that the river-bed is underlaid at no great 
depth'Tby a ledge of rocks lying nearly parallel to the general slope of the river. Its 
continuity is not perfect; but it is so general that we may reasonably expect to find 
suitable locations for all the works, where they may be founded upon the rock. 

The levels that have been taken show the changes that have occurred in the height 
of surface of the pools in the past twenty years. The improvement of the bars by in¬ 
creasing the water-way through them, increasing tbeir depth, at the tame time lowen 
the surface of the pool above ir.. Thus, Charleston Pool has been lowered nearly 2feet 
bv th- great improvements to the channel at Elk Shoal; and the same effect is observed 
at other points. 

k As a type of the low lock and movable dam, a description is Introduced of No. 5, it 
Brownstown, some eight miles above Charleston, now under construction. The lock, 
which is 364 feet in toral length, 30(1 feet between hollow quoins, and 50 feet in den 
width, is designed to pass at one lockage four coal-barges of the dimensions usual ®o 
the Ohio and KaDawba Rivers ; that is, 130 feet long, 24 feet wide, and drawing 6 f«t 
of water. It is placed in the river as near to its left bauk as practicable, w hile giving 
a good entrance and exit for boats. The dam, about 560 feet long, crosses the river*! 
right angles to its direction, opposite the lower abutment, with a height from th© 
of about 17 feet, and will raise the water nearly 11 feet above low water. The 
adjoins the lock, is 250 feet wide, and its floor is 50 feet long in the direction of the 
stream. The pier which separates the pass from the river is 13.5 feet wide, 48 feet long, 
and 4 feet higher than the dam. The right bank of the river is protected by a masonry 
abutment rising 10 feet above th© dam, with wings extending to the top of the bank, 
above the reach of overflow. 

The lock-walls will rest upon the rock, which at this point is between 3 and 4 feet lower 
thau the miter-sills. At the ends (the abutments for the gates) they will have a thick¬ 
ness of 16 feet; the interior faces will batter one-fourth of an inch to the foot; the ex¬ 
terior faces will he vertical on the river side, while the backs of the shore-wall will 
batter 2 inches to the foot. Between the ends or abutments, the chamber-walls are 1? 
feet thick at bottom of lock and 5 feet at top, the whole height being 20 feet, depth of 
-water 7 feet, and lift of the lock 7 feet. The top of the look is therefore 6 feet above 
the top of the dam. 

The npper and lower miter-sills are placed at the same level, so that, by opening 
the gates, the lock may serve as an extension of the pass. The miter-sills are of stow 
faced with timber; the floor of the lock is of concrete covered with plank, except a 
apace below each gate, which is paved, with dressed stone. The angles, hollow-quoins, 
miter-sills, coping, &c., are of cut stone; the reset of the masonry will be of a much 
cheaper class, although not inferior in fitness, strength, and durability; all to be ItiM 
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in the best manner in hydraulic cement. The chamber-walls will be furnished with 
rings for the purpose of securing boats. The locks will b© filled and emptied through 

valves ini the gates, in addition to iron culvert.pipes passing aronnd the hollow quoina. 

It is proposed to build the gate;; of iron frames, covered with a sheathing of plank. 

In the lower abutment on the river-side is a well containing the gearing for tripping 
or throwing down the wickets of the navigation pass. This, as well as the chain 
wells and gearing for operating the gates, is contained below the surface of the coping 
and covered by iron plates ; for, as the lock will be submerged iu floods, it is necessary 
that no machinery or framing should be exposed ou top of the walls. 

The floor of the pass is about; 3 feet above the rock foundation. It is formed of con¬ 
crete, supported front and rear by timbers framed into crib-work ; the top is furnished 
with large timbers arranged to hold the journals, slides, &c., which are attached to 
them, and paved between the timbers with stone. 

The wicket is a wooden frame 13 feet 6 inches high and 3 feet 8 inches wide, covered 
with planks, and capable of revolving about an axis placed at the middle of its height. 
This axis is formed by the cross-bead of an iron frame or horse, which is itself movable 
about a horizontal axis fixed upon the floor. 

When a wicket is raised, its foot rests agaiust the sill of the floor; its horse is main¬ 
tained vertical by an iron prop, the foot of which abuts against a beurter, an iron 
abutting piece fastened to the floor. 

The wickets, being placed side by side across the current, form when raised a dam 
to close the pass. A movable foot-bridge is constructed up-stream, across the pass, to 
facilitate the operations of opening. To throw down or open a wicket, it is necessary 
to pull sidewise the foot of the prop, so that it shall slide across aud clear of the foot 
of theheurter. The prop, having lost it support, slides upon the floor down-stream; 
the horse at the same time turns about its axis and falls upon the floor; the wicket 
follows them, and covera and protects the other pieces. 

If there were no water upon the floor, the wicket would be broken by the fall, but a 
very shallow cushion of water is sufficient, in a great measure, to destroy the Bhock. 

The foot of the prop is pulled away from the heurter by means of the tripping-bar, 
tone end of which carries a rack, gearing into a pinion in the well in the lock-wall, 
worked by a crank on top. 

■ To raise the wicket, the lock-keeper stands upon the foot-bridge, and by means of n 
portable winch pulls up a chain attached to the foot of the wicket. The wicketTises, 
maintaining, however, a position nearly horizontal. It offers, therefore, but little 
resistance to the current. The horse and the prop follow its ascent until the foot of tie 
latter, passing over the inclined plane, which forms the top of the heurter, falls in 
front of it, at the same time that the horse attains a. vertical position; the axis of the 
wicket is now in its final position, and a slight push on fcbefoot of it, or even the slack¬ 
ing of the phain, is enough to cause it to right itself aud bear its foot against the sill. 

The three upper locks will be connected with fixed or permanent dams, and will be 
founded upon the rock. The upper miter-sills will rest npon breast-walls, through 
which the filling-culverts will discharge. The dams will be of masonry, with aprons 
of crib-work filled with concrete to protect from scour the soft rock of the foundation. 
The head-walls of the lock will be carried up to a sufficient height to permit their being 
used in moderate floods. 


The locks, with movable dams, will generally be founded upon the rock. They have 
no breast-walls, hot both ends of the lock are npon the same level, so that it may be 
used for purposes of navigation when the pass is opeu. The walls extend but 6 feet 
above the dam, and will be submerged iu floods. 


will be built npon piles. The floor of the lock will be an inverted arch to withstand 
the upward pressure of the water; the floor of the pass will be a heavy bed of concrete 
on piling, and filtration will be preveuted by rows of sheet-piling and cross-walls of 
concrete. 

The cost of completing the improvement on the present plan is estimated, after 
careful revision, at $4,132,500. But it is proper to add that the work now under con¬ 
tract has been let at prices very much below those used in the estimate. 

Respectfully, 

Wm. R. Hutton. 

Col. Wm. P. Craighill, 

Major of Engineers , U. S, J, 


COMMUNICATION TO THE PITTSBURGH COMMERCIAL RELATIVE TO Till OHIO RIVKIt 

IMPROVEMENT. 

To the Editor of the Pittsburgh Commercial: 

Great public improvements are rarely accomplished without violent opposition, and 
strange as it may seem, the most strenuous opponents are usually those who in the end 
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derive th© grf atesfc benefit from the measures they oppose. When agricultural imple¬ 
ments begau to b© introduced, farm'la borers, led by farmers, destroyed the machines 
Hind held public meetings to denounce whoever favored their introduction. Planing, 
uni ills were opposed by th© torch of the incendiary. Canals, when projected, have been 
denounced by wagoners, mod railroads, in their torn, by the canal-men and their 
associated interests. Kail roads have been threatened with annihilation lest they might 
destroy the market for horse-feed, or carry fright and death among the farmers’ herds. 
It is not to be supposed that the obstructives aud croakers in such cases are con¬ 
sciously instigated by bad motives; on the contrary, a majority of them sincerelybe- 
lieve their rights and living endangered. In most cases they are blinded by the ex¬ 
travagant declamations of a few over-confident and mistaken leaders, whose wild 
assertions and groundless predictions they mistake for facts and arguments. 



and destroy tine value of coal-lands, and insufferable delays and expenses cansed by the 
locks would ruin the river tor steamers. As the resnlfc of the improvement the coil- 
trade has increased since its construction from 400,000 bushels to (>3,707,500 bushels, 
and the increased value of the lauds h*s been many times more tbau the entire cost of 

improvement. As to delays to steamers on account of the locks, Capt. E. Bennett, the 

most experienced boatman on the river said, ** The time of running the fifty-five nail®, 
including the passing of the four locks, varies from five and one-quarter to six boars 
(9 to 10$ miles ao hour, including the delays,) by different boats,” not including stop* 
pages for freight aud passengers. 

ft " * " """" II # * ill * 

*‘I do not recollect coming up from Pittsburgh to Brownsville before thecompleti® 
of the slack-water in le s than twelve hours, and frequently from twenty to twenty- 
four.” The uniform depth aud the absence of current far liore than compensate for 

the delays of the locks. 

COLOXKL ME!?KILL’S PLAN. 

The plan for the improvement of the Ohio is the result of 30 years’ additional study 
and exj>erience of the best engineers of the world, and is infinitely superior to tbi? 
Mooougabela navigation; nevertheless, opposition is the fate of every improvement 
and must be encouutered and overcome by this one also. 

We could hardly expect the owners of au $80,000 tow-boat to be pleased at fiot 
blush with an improvement which will euable a $4,000 or $5,000 tug with its barge* 
by running safely all the yeir round, carrying coal down aud freight up, to be awe* 
cessful competitor, aud this is one of the results anticipated from the improvement. 

A memorial to Congress, which I have seen to-day, states that only one interest of 
the vast commerce of the Ohio is opposed to the improvement, aud that only in ptfi. 
Having knowledge that some of the parties are in opposition only from a misamkr- 
standing of the subject, let me endeavor to describe the plans and manner of working 
as they present themselves to my mind, and their effect upon navigation. 

1. A lock is to be erected on one side of tbe river, the outer wall of which will be 77" 
feet long, parallel with the current, aud forming one side of the navigation-pass. 

2. Opposite to the middle of the lock, ©xteuding out from the other side of tbe 
river, is a permanent dam or weir of a proper height, which reaches a point 400 fe-r 
from the wall, leaving a channel or navigatiou-pass between the dam and tbe wall W* 
feet wide and as deep as th© present river-bed. 

3. The navigation-pass has a system of gates or wickets capable of ’being" raised so 
as to dose it when it becomes necessary to convert tbe navigation into slack-water. 

4. In order that th© permanent part of tbe dam may make the least posa ble ob¬ 
struction to tb© water in times of unusual floods, and that it may be used in regulatinf 
the depth ih the navigable pass, it is made very low aud capable of being increased is 
height when needed by a similar arrangement of wicketo. 

Thus in all high and moderate stages of water there will be a clear unobstructed 
channel 400 feet wide. When the water has fallen below the minimum depth fixed 
upou for tbe navigation—say 0 feet—th© wickefa in the pa«s will be raised, andtbtf* 
will be until the next rise a slack-water navigation in the river. 
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The locks will te 630 by 73 feet inside, and will pass ten coal-barges, with large tow* 
teat and fuel Oat, at one lockage. 

This method has been in successful operation 

ON THE SEINE 


and other French rivers for year* without any serions accident or failure. There are 
navigation-passes on the Seine *230 feet yvido and locks 615 by 40 f^et. The barges on 
the Seine are about the size of those on the Ohio, though the fleets are somewhat 
smaller. The Ohio beiug a larger stream, bearing larger fleets, the navigable passes 
and locks are correspondingly eularged * and thU being the only difference from the 
plan in successful operation, to assert that “ it will not work” is simply » waste of 
words. 

The width of the open navigable pa*s is only 120 feet less than that of the pass now 
being constructed at tin month of the Mississippi River, aid is 100 feet wider than the 
ch-mnel between the piers of the Steubenville bridgtf. It is 320 feet wider than an 
average coal-fleet, n-arly 300 feet wider than the widesu and nearly double the width 




TOE NAVIGABLE PA8S 


Is open and all the wickets on the \ow part of the permanent dam are down. When 
the water falls to the minimum depth required for the navigation there is still several 
feet running over the low permanent dam or weir, ami the lockmeu then begin to raise 
the wickets on the weir at the shore end. Each day they raise whatever number may 
be necessary to turn the additional amount of water into the navigable pass whicn 
may be needed to keep up the required depth. When all the water of the river is thus 
mad© to go through the pass, and it still continues to fall, they begin to close the main 
wickets day by day as fast as is necessary to keep up the depth in the navigable pass 
by contracting the width. Thus they keep open the gap, gradually narrowing its limits, 
as long as it can be run with safety to the works; then close it, and use the locks dur¬ 
ing the continuance of low water. Let us see how this would affect the Ohio. I have 
before me, in tlie engineer's report for 1871, a table showing the 
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THE WATER 







153 

aud 6 feet, 
and 5 feet, 31 

Under 8 feet, 300 days. 

Under 6 feet, 212 days. 

Under 5 feet, 168 days. 

It must be evident to even a casu&l observer of the Ohio that, if the quantity of 
water which flows in the open river to make a 6-foot stage could be concentrated into 
a pass only 400 feet wide, it would increase the depth in the pass to an amount pro¬ 
portionate to its volume aud velocity. So also the water which makes a 5-foot stag© 
in the open river. 

Applying this plain fact, we And that if by raising the wicketa on the permanent 
part of the darn during a 6-foot stage and turning all the water into the navigable 
pass, and the depth of the pass would be increased only 2 feet, there would be 8 feet 
in the channel for 153 days instead of 65 days, as now. If concentrating the water when 
there is 5 to 6 feet would raise it in the pass from 1 inch to 1 foot, we would have am 
open 6-foot navigation 197 days instead of 153 as now. 

By raising half the wickets in the navigable pass aud reducing the width 200 feet as the 
waiter begins to sink to the 4-foot stage, the 6-foot open navigation could probably be 
continued! 31 days longer, increasing the 197 days to 228 days, and leaviug bnt 137 clays 
daring which the locks would be necessary for navigation. Thus we would get an 

48 * < ;< >« > 
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improvement from the navigable passes and dams alone, even without the locks, rep¬ 
resented by the following figures: 


Depth, 8 feet end over. 
Depth, 0 feet and over. 
By narrowing the pass. 


• • 


• • • 


Day* 

JDUfff#. 

65 

153 

153 

197 

♦ • • • 

228 


To make these figures mathematically correct would require intricate calculations 
and measurements involving velocity, currents, &e., but they are accurate enough for 
illustration, and approach very near to what will be real.zed from the proposed method 
of improvement. 

They show that the Ohio can have a practically unobstructed channel for navigation 
6 feet deep and over for 228 days in the year, and slack-water with convenient and 

time, during the greater part of which it is now 
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Richmond, January 20, 1852. 

Sir : T have the honor to snbmit to you the following report of the survey of tbe 
summit-level of the James River and Kanawha Caual, made under your instruction* 
dated April 7, 1851, and in accordance with subsequent instructions received from tin* 
to time in the field and by correspondence. 

The object of tbe survey was to ascertain the practicability and cost of supply^ 
with water the summit level of the canal. A survey for this purpose was made in the 
year 1827 by Capt. William G. McNeill, of the United States Topographical Engine®, 
by whom it was pronounced practicable to feed from the Greenbrier. As his plat, 
however, involved the adoption of a tunnel five miles long through the Greenbrirr 
Mountain, it was deemed expedient to make a further examination of the Greenbrier 
and its tributaries to ascertain whether it was practicable to feed from the Greenbrier 
and ail. the same time dispense with the long tunnel. 

The survey was commenced at the eastern base of the Alleghany Mountain, whew it 
was conuected with station 101)3, the terminating point of a survey of the line of cacd 
from Covington westward, made under your direction by John E. Mills, esq., in the fall 
of 1850. Having established the summit-level, as directed by you, at an e evalien of 
696 feet above the level of Jackson’s River at Covington, and 1,916 feet above tide. * 
location was made for tbe tunnel through tbe Alleghany to the point where the plane 
of the summit-level intersects the w estern base of the mountain, in the valley of Tork- 
ahoe Creek. From this point I traced a line for a feeder along the eastern side of ib- 
South and Middle Forks of How-ard’s Creek, crossing over the Middle Fork to the Nortk 
Fork ; then crossing the North Fork and running down its western margin along tbr 
base of Greenbrier Mountain, and around the south point of that mountain to the eastern 

and thence un the Greenbrier. This line was traced wiik 



hereafter 
the feeder-line was abandoned 



formed 

after 
mto 

compass-line, however, were continued up that river to the Droop Mountain or lb* 
mouth of Spice Run, a distance of fifty-six miles from the summit-level, and mbc*& 
forty miles up the Greenbrier from the mouth of Howard’s Creek. 

The Greenbrier River is bordered by mouutaius which generally slope down to tie 
water’s edge, with occasionally a narrow strip of low grounds intervening betweea 
the base of the mountain and tlie river. The sides of tbe mountain have a geoa* 
inclination of from 25° to 35°, and not unfrequenily of 45°. From Greenbrier Bridr 
for 19 miles up the river they mm covered with loose rock, io many places perfectly 
bare of soil, and from b to 10 feet deep, measuring vertically. A feeder-canal con¬ 
structed in such a locality would require very high walls on one side, for which ^ 
would be difficult to procure a substantial foundation, and on the other side, in otdtf 
to ohtaiu a sufficient elope, a great extent of the surface of the bill would have to br 
removed. The whole of the bottom and the sides up to the water-line would havet; 
be lined with piddle, which could only he procured from a great distance, and gen¬ 
erally from the opposite side of the river, and hauled up a steep hill, upon an avers#* 
of 150 feet above the river; and then after the feeder was constructed, in tbe bm£ 
substantial manner, it would be liable to be swept away "by slides of t stones, ao* 
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trees, brought down from above 'by every heavy rain that occurred. The entire length, 
of the feeder would be about 53 miles, whfeh might be shortened to 31 miles by the 
adoption of Captain McNeill’s 5-mile tunnel or to 43 miles by the adoption of a tunnel 
2f miles long through the Greenbrier Mountain, opposite the White Sulphur Springs. 
With either of these tunnels the general character of the feeder would b% as above de¬ 
scribed, ditticult to be made subsantial, and extremely costly. Those are the con id. 

orations which led to an abandonment of the plan of supplying the summit-level by 
means of a feeder from the Grten brier. 

Having concluded the survey of the Greenbrier, ray attention was directed, by par¬ 
ticular instructions from you, to the other streams which are so abundant in that 
mountain region, with a view of testing their availableness as feeders. The mosi prom¬ 
inent of these are Anthony’s Creek, Little Creek, the Middle and N*«rth Foikw of How¬ 
ard’s Creek, and the South Fork of Howard’s Creek, or Tuekah* e Creek. The first in 
rank of these streams is Anthony’s Creek, which is a tributary of the Greenbrier. It is 
25 miles long from its mouth to its source, and is fed by Little Creek, and three prin 
cipal branches which unite about 15 miles from its mouth 
smaller streams and springs which issue from the bides of 




above its 
its way 



place called the 
narrow gorge of the 



and convert the valley above into a magnificent reservoir 

aronnd, with an average width of one-half of a mile, a superficial area of 2,753 acres, 
and a mean depth of 60 feet. The mound for this reservoir will be 126 feet high and 
395 feet long. In order to avail ourselves of this immense body of water, it will be 
necessary that the mountaiu-ridge which separates the southern border of the reservoir 
from the valley of Howard’s Creek shall be pierced by a tunnel 2$ miles long. The 
level of the bottom of this tunuel will be 30 feet below the surface of the water in the 
reservoir. It passes for its entire length through a black-slate rock of easy excavation, 
and as it will only be necessary to be made just large enough to be advantageously 
worked, it cannot be considered an obstacle of any serious importance. After passing 
through this tunnel, the water from the reservoir will flow down the bed of Dry Creek, 
and at the narrow gorge where it enters into the valley of the North Fork of How¬ 
ard’s Greek, n dam 300 feet long and 20 feet high will have to be constructed to stop 
the water and turn it by a tunuel 200 yards long into the valley of the Middle Fork of 
Howard’s Creek, after which it will be conducted by a feeder canal 2.8 of a mile long, 
of a cheap and easy construction, to the summit-level. 

In the valley of Little Creek, theie will also be a reservoir, the water from which 
"will be conducted by a feeder of 4.3 miles long into the Anthony Creek reservoir. The 
mound of this reservoir will be 690 feet lonjf and 40 feet high. The area of the reser¬ 
voir will be 127 acres, and the depth of available water 20 feet. 

Upon the north or main fork of Howard’s Creek there will be two reservoirs ; 
lower one of which is called the Howard’s Creek reservoir, will be made by a 
1,180 feet long and 50 feet high. Its area will be 156 acres, and depth of aval 
water 25 feet. The tipper one is called the Jericho reservoir, the mound for 
will be 222 feet long aud 63 feet high, its area 92 acies, and mean depth 21 
the water of which can be drawn off into the lower reservoir whenever it may 
qui 
1 , 

Etect with 

Tuckahoe Creek. This reservoir 
a mound i>»y feet long and 85 feet high; its aiea is 159 acres, and mtan 
available water 30 feet. The localities of these reservoirs and fetders will 
fully understood by reference to the accompanying map. 

Under the mounds of all the reservoirs adequate provision has been made, conform¬ 
able with your direction, for culverts which will allow the waters of the creeks to pass 
off’ daring the construction of the mounds, and obviate all annoyances and danger to 
the work in time of freshets. After the reservoirs are filled, these culverts, with the 
Appendages of pipes and gates, will be used for drawing off the water as required, for 
the purpose of feeding the canal, or for drawing it all off, if necessary, for repairs. 

Haviug given the above brief description of the general plan of the reservoirs, the 
next thing to be considered is the 

SUPPLY OF WATER. 

In conformity with the principles) laid down by you, I ©hall first enter into a calculi!- 
tiou of the supply of water which will be required for the use of the canal, and then 
into a calculation of the supply that will bo afforded by the reservoirs. 

The whole length of the canal to be supplied entirely by the reservoirs would be that 
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portion between the point on the eastern side of the summit where Dnnl&p’s Creek is 
taken in as a feeder, and the point on the western aid® of the summit where Howard’s 
Creek is taken in as a feeder, a distance of about 9 miles. Bnt as the supply from 
Howard’s Creek will be considerably diminished by the quantity of water which will 
be abut oft' by the re-ervoir above, we will not consider Howard’s Creek as affwdiDg 
any supply at all, except what is obtained frorp its reservoirs. It should, however,be 
borne in mind that this will be a most liberal deduction from our actnal supply, espe¬ 
cially during tbe winter months, when this creek is full, and would be a most important 
auxiliary. The length of canal then which we will assume as supplied by the reser¬ 
voirs is all that portion included between the point where Dunlap’s Creek is taken in 
and the Greenbrier River, a distance of 15-j% miles. After tbe prism of the canal 
shall have been filled, the yearly snpply which will be demanded from the reservoirs 
1 be a quantity sufficient to supply the loss by leakage through 

Itration from the canal, and the quantity consumed 
the locks of the summit-level. 

From exne made bv Mr. Fisk on the Chesapeake and 

are of the same size 
loss upon the same caual from evaporation 
ion was about twice the quantity of water contained in it 

to Mr. Fisk’s 




the passage 


the loss 
62 cnbi 










feet per minute for each mile. Let ns, then, assume the highest of these quantities 
our standard. The portion of the canal occupied by the tunnel and its approaches 
being through solid rock, would be subjected to no leakage, and not as much loss by 
evaporation as would be supplied by subterranean springs, and i*, therefore, excluded 
from this calculation, leaving the entire length of the canal subject to filtration mi 
evaporation 11^ miles. The loss, then, by leakage, filtration, aud evaporation would 
be 1,1H0 cnb’c feet per minute, or 1,699,200 cubic feet per diem. 

In making tbe estimate for the quantity of water consumed in passing the boats 
through the locks, let us assume tha r - the canal shall enjoy a full trade, and the boat' 
pass through the locks at the summit as fast as possible. The avenge time of a ijoai 
passing a lock of 10 feet lift is about 6 minutes, or about 140 boat® per diem. Assms* 
iug a full trade, we most also assume a, fair alternation of boats passing the summit 
level, which would allow 1} prisms of lift to each boat, or 360 locks foil of water per 
diem, which, for locks of 10-feet lift, would amount to 5,400,000 cubic feet per diem- 
Add to this quantity 1,699,200 cubic feet, the quantity lost by leakage, filtration, ami 
evaporation, and we have 7,099,200 cubic feet, or 262,933 cubic yawls, per diem wd* 
quantity of water necessary to navigate the canal with a full trade. 

To arrive at the amouut of water that will be available to supply the above demand, 
we must estimate the quantity that will be supplied by the rain falling upon thearei 
of country drained by the several streaTns upon which the reservoirs are to be eou- 
structed. For this purpose rain-gauges have been kept at points bordering upon the 
said streams, aud the results of observations of four consecutive years have bet* 
recorded. An accurate survey of the area of the conn try drained was made under my 
direction during the last summer, in which the whole outline of the basin of each 
stream extending along tbe top ridges of the Alleghany and its spurs was carefully 

average quantity of rain which tails per annum an 

the streams afford 
i, it is necessary that it should be 
must be constructed at convenient points across these streams, 
up and form large reservoirs, from which the supply requisite 
canal can be drawn off at pleasure. To ascertain tbe quantity 
water which these reservoirs will son tain, an accurate survey was made of ft*# 
superficial extent, after which cross-sections of their depth were taken at every con¬ 
siderable variation in the ground with the angles of the hill-side at every station ^ 
100 feet. Each reservoir was then divided into a number of fields, the superficial^ 
cubic contents of which were separately calculated. 

The area of the cot;□ try drained into these respective streams is as follows: 

Into Anthony’s Creek.................. 6JU® 

Into Little Creek.......................................................... kH-j 

Into Howard’s Creek___..................._..... ......__ .......... 20,1# 

Into Tuck ah oe Creek .. 9. & 






Total 


100,512 


or 157 square miles. 

The result of the rain-gouges at Anthony’s Creek is an average of 37 inches per ta 
nuui, aud at the White Sulphur Springs 3o inches peraunuw, giving a general avenge 
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of 37 j inches, which, filling upon the above area, will give 506,81H, 833 cubic yards per 
annmu, or 1,333,0*27 cubic yards per diem. The auumil drainage from a. given area 
depends upon' the climate and the topographical and geological featu m of the country. 
From extensive experiment-* made by Mr. Charles Ellet. jr., upon the Ohio River, which 
tire recorded iu his Physical G tograpliy of the Miisisnippi Valley,” he has ascertained 
that the annual drainage in that section of country is 40 perc-suc. of the rain thai falls. 
In oth*r localities it is found to be 50, and as much an 60 per cent. The country sur¬ 
rounding the summit-l-vel of the James River aud Kanawha Canal is all mountainous. 
The sides of the mountains are generally steep and but scantily covered with soil, 
offering every facility for a rapid discharge of the water which falls upon its surface. 
When we take into consideration the difference between this country and tl^at which 
is drained by the Ohio River, the latter consisting principally of gentle slop s, we are 
warranted in the conclusion that its auuual drainage must be by far the greater of the 
two, and even greater Than any of the above estimates. 

From observations made by Mr. J. B. Jervis, in reference to the reservoirs for the 



* V CT* 

would not bo required, it is only proposed tc 
advantageous localities, where narrow passag 
paud iuto spacious valleys, and where short ti 
expense, across the narrow gorges, will shut 
drawn off and used at pleasure. 

The following table will show the area am 
the annual drainage into each of them: 



high 

large 


i throw r u i 
of water, 

of these 










theaunn *1 evaporation from the reservoirs at Smeatoids estimate of 36 inches; but GO 
per cent, of the annual tall of rain, or 22 inches, having been already allowed to pass 
off by evaporation and absorption, in which the rain falliug upon the surface of the 
ies-rvoirs is included, only the difference between that quantity and 36 inches, or 14 
inches, should be allowed for evaporation. The allowance for leakage aud absorption 
in the reservoirs should be limited to the quantity of leakage through the mounds. 
There can be no leakage or absorption or tilt ration iu the reservoirs themselves, for 
after the water has passed through and saturated the rbin overlying stratum of soil, 
it would resell tlm impe*ietrable r«ck, and then it would have to stop ; there could be 
no further absorption or filtration. 

We will then only con-ider the leakage through the mounds, and for this purpose we 
will suppose each mound to be the bank of a canal of 30 feet bottom, and that the contents 
of such a canal would pass through its banks ouce in fifteen days, or as then would be 
but one bank, one* iu a month such an allowance for all the reservoirs would be equal 
to 40 inches of their surface annually, which, add«~d to 14 iuchrs, gives 54 inches as the 
whole deduction for evaporation and filtration in the reservoirs, equal to *23,363,620 
cubic yards per annum. For evaporation and filtration in the feeders, allow that each 
f etdtr will lose the whole of its prism of water ouce in every fifteen days. This for 
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74 miles of feeder, with an area of cross-section of 58.50 square feet, will amount to 
‘2,051,200 cubic yards per annum. We have then for deduction : 

Cubic yank 

For evapora* ion and filtration in the reservoirs............................ 23, H63,6*20 

For evaporation and filtration in feeders........._..... ............... 2,U51,20U 


Total.. ......... 

Which deducted from total supply 
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Leaves for available w ater, per annum. 

Or, per diem ....... 

The quantity estimated as required being, per di 
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25 , 914 , m 
173 , 263,054 

147 , 348,‘234 
403,694 
262.933 


a surplus of water 
ine the above cab 


', per diem, over demand, equal 

dilations, we have exact data 1 
allowances made for the drains 
canal, reservoirs, and feeders, a 


of drainage and 
losses by evap*> 



we have the large surplus of 140,701 cubic yards per diem, or more than one-halfot 
the required supply. This surplus is amply sufficient to cover any contingencies or 
objections that ingenuity may suggest. To cover the ground, however, more fully,it 
is a fact worthy of attention that we have not in the above estimate availed ourselves 
of the whole area of drainage, but that there still remains 13,446 acres of drainage on 
the middle fork of Howard’s Creek, which might be added to the above estimate, aud 
that by multiplying the reservoirs in the valleys of the streams embraced in the sur¬ 
vey, a sufficient supply of water could be obtained for nearly two such canals. 

If, at some future time, the increase of trade on the canal should demand i donbk 
set of Jocks, and consequently nearly a double supply of water, the additional quantity 
that might be demanded could be obtained in the mode above iudicated. Dunlaps 
and Potts’s Creeks ou the eastern side of the mouutaiu could also be taken in,it 


necessary 
Below i 


estimate of the 




the 




Anthony’s Creek mound 
Anthony’s Creek feeder- 
Little Creek mound .... 
Little Creek feeder..... 

Jericho mound. 

Howard’s Creek mound. 
Howard’s Creek feeder.. 
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The above estimate includes all the reservoirs and feeders that may be necessary fa 
the navigation of the canal with a full trade, and is intended to cover ull contingent 
Hut as tlie canal at first would not have a full trade, and would probably not be opt 
on an average for more than eleven months in the year, t hereby diminishing the re¬ 
quired supply of water one-twelfth, it is evident that there would lie no necessity for 
constructing all these reservoirs at first. Anthony’s Creek reservoir would of itselfb* 
amply sufficient to supply the canal iluriug the whole year—for many years to 
A strict estimate of the cost of supplying the summit-level should then lie eonfuu<l'• 
the cost of that reservoir and its feeders, which will amouut (with 20 per cental 
for contingencies) to $606,963, 

Daily gauges ot Anthony’s Creek were commenced last August, and will be con tin or, 
until twelve months shall have expired. These gauges, together with theraio-gac^ 
will furnish us with exact data, by which we can ascertain the atiuu; l discharged 
water by the creek, the difference between which and the downfall of rain willd*” 
the 1 quantity carried off by evaporation and absorption. 

Toward the close of the survey I was joined by Processor Tuomey, of the Uoiwsl 
of Alabama, who was invited by the President to make a geological examinant 
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the sites of the reservoirs. That gentleman made a laborious and careful examination 
of the whole ground, the results of which have been published, and are highly satis¬ 
factory. 

Very respectfully, your obedient servant, 

E. Lorraine, 

Principal Assistant Engineer . 

Col. Walter Gwynn, 

Chief Engineer James River and Kanawha Carnal . 

Approved and submitted in lieu of any report of my own, as is usual upon surveys 
made under my direction. 

Walter Gwynn, 

James River and Kanawha Canal . 
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SUPPLEMENTAL REPORT ON TIIE SURVEY OF THE SUMMIT-LEVEL, BY MR. E. LORRAINE, 

ASSISTANT ENGINEER JAMES RIVER AND KANAWHA CANAL. 


of the 




s proved that 

investigations the whole process appears to be chimerical, at least, if not em- 
ridiculous. Such persons regard the scheme of carrying the canal over the 
Alleghany Mountains more as one of the reveries of a lunatic than as the sober thought 
of a sound practical mind. And the nofciou of its impracticability is based mostly upon 
the idea that it will be impossible to obtain water sufficient to supply the summit-level. 
The enemies of the canal have taken advantage of the ignorance of the people, and en¬ 
deavored to plunge them into still greater darkness, either by tLe m isrepresentation of 
facts or by the suppression of the truth. The country about the summit-level has been 
represented as a region of parched and arid rucks, upon which the rain never falls, or 
if it does, only to be swallowed up by innumerable chasms. The creeks and streams 
are said to be all dry , aud the only hope of supplying the canal is from a few holes to 
be dug in the mountains, which are lo be filled from the mists and dews of heaven. 

The object of the survey which you caused to be made last year was to remove all 
doubt asao the practicability of prosecuting the water-line to the Ohio. A report was 
made upon that survey, which I believe satisfied yourself and every candid friend of 
truth that the water line was practicable, and that the summit-level could be amply 
supplied afc a very moderate cost. The estimates, however, of the supply of water 
were based upon the downfall of rain. But as it has seemed heretofore a great mys- 
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tery to the people of Virginia bow it was possible for a canal to t>e supplied by rain, 
forgetting that the Mississippi River receives its annual supply from I be same con¬ 
temptible source, it was desirable that the subject should be investigated in iinotber 
way, which should b© more practicable and tangible to the eyes of even those who do 
not wish to see ; and as there seems to be such an objection to the eauml being sop- 
plied in the same way as our rivers, lakes, and seas, it was hoped that if it could be 
clearly proved that Anthony’s Creek itself, apart from all connection with the clouds 
and rain, actually discharged enough water to supply the canal, tliml then the mystery 
would be solved and the most incredulous would become convinced. For this purpose 
you instituted daily gauges of Authony’a Creek, to be continued for one year. Accu¬ 
rate sections of the creek were taken in three different places, and it was so arranged 
that it was only necessary that the width and velocity of the creek should be measured 
daily aud reported by a careful and intelligent person. Such a person we fouud in 
Col. Andrew Humphreys, who deserves great praise for the punctuality and faitbfal- 
mss with which lie has discharged the important duties which were assigned to him. 
The gauges have been regularly taken, the reports have been sent in, and are now 

calculations deduced from them, which I now beg leave to submit 
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is the quantity of water which actually flowed down Anthony’s Creek in 


In making my calculations of the snpply of water from the downfall of rain, I 
time an estimate of 40 per cent, as the quantity of rain that would be drained off into 
creeks and that could he collected in reservoirs. I assume this quantity because 
is the same as was reported by Mr. Eliot as the drainage of the valley of the Ohio, 





The rain-gauges for 
the rain, equal to about 300,000,< 

,000 cubic yard8, or 70 per cent., was drained 
k. I observe, however, upon a comparison of the rain-register and 
gauges of the creek, that the latter was sometimes very much swollen from rains not 
by the rain-register, and which must, therefore, have fallen nt?»r the head- 
of the creek. That being the case, it is safest to assume the downfall of rain 
wliat it has averaged for the last five years, viz, 36.3i?6 inches. It is also proper to 
deduct from the annual discharge of the creek a constant quantity equal to 365 times 
its least daily disc 1 barge, which is about 2.(R'0,000 cubic yards per annum, which nity 
be considered as supplied by springs. This quantity being deducted, leav* s the drain¬ 
age into the creek equal to 20^,526,95.5 cubic yards. The downfall of 36.386 inches gives 
318,73*^,304 cubic yards of rain. The drainage is therefore 65^ per cent, of the downfall 
of raiu. Thin is a mere matter of philosophical inquiry, in noway connected with the 
supply c f the summit-level, as it is intended in the present investigation to ignore rain 
altogether umit it becomes creek-water. It is only alluded to as establishing an in¬ 
teresting meteorological fact, based on carefully-conducted experiments on a very 
large scale. 

To those persons who have heretofore been impressed with the idea that the streams 
about the summit level are nearly dry or Use themselves in immense chasms, it may 
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appear strange that so groat in quantity of water should pass down Anthony's Creek. 
To those who live upon the creek it will be nothing now. They have seen it as I have, 
when swollen by rain% rushing through the “Narrows" with an impetuosity and volume 
almost incredible. I have myself seen it discharge "in one day a sufficient quantity of 
waiter to fill the entire canal from Buchanan to Richmond, or 200 miles of canal 40 feet 
wide and 5 feet deep. I have also seen it wide enough, deep enough, and swift enough 
to carry seven of our largest freight-boats abreast at the rate of 5| miles an hour. 

The quantity of rain which fell last year was only 34$ inches, which is considerably 
below the average. Neither was there any remarkable freshet in the creek beyond 
that in common to it every year. We may therefore .assume the above quantity of 
210$ millions cubic yards are the average yearly supply. The question then is, is it 
enough for the wants of the canal t 

I have estimated the quantity of water necessary for the supply of the summit-level 
at 95,970,545 cnbic yards per annum ; this was anpposing a boat passed the summit- 
level every six minutes in every day for 365 days, which is a very extravagant calcu¬ 
lation ; for if you allowed every 
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Gives 

as the total quantity to he supplied. 

Anthony's Creek yields us. 

We therefore have 
for contingencies. 

In the above calculation I have allowed for filtration and evaporation in five reser¬ 
voirs, which is also an extravagant amount, as we are supposing but one to be in nse. 

It is an undeniable fact, then, that Anthony's Creek alone affords a sufficient quan¬ 
tity of water to supply the summit-level. If that were the only streim upon which we 
bad to' depend there would be uo obstacle to the passage of the canal over the mount¬ 
ains. But there are three other creeks, viz, Little Creek, Tuckahoe and Howard's 
Crreks, whose united volume amounts to about one-third of Anthony's Creek, which, 
if necessary, conld be appropriated for the use of the canal. 

Anthony's Creek being proved sufficient, the only question, then, is, can it be made 
available at a reasonable cost? 

If a Virginia farmer has a small stream running through his plantation, and he wishes 
to erect a mill upon it, all that he does is to build a dam across the valley of the stream 
and put his mill up near it, nothing doubting that the dam will Rtop up the water and 
form a pond, from which the desired water-power can be obtained. He does not em¬ 
ploy a geologist to tell him whether his pond will hold water or not. He goes ahead, 
with perfect confidence that the water can be dammed up aud made available. Toe 
James River and Kanawha Company cau go ahead with the same confidence and dam 


is exactl 
basin of 
rooks to 




besides supplying all 



, only npoa 

: has been examined by an elm- 
best possible pisition to retain 
itself will fill the reservoir, and keep 





oir to the 

rock, aud need only be 6 feet in diameter. The 

the Hoosac tunnel would walk through 
excavated in the usual way, it could be 
The whole cost of supplying the summit-level wil 


canal. 

tunneling-machine 
it in a very 

done at a cost of about $300,000. 
not exceed $700,000. 

All the fancied difficulties and impossibilities of supplying the summit-level, aud 
consequently of carrying the canal across the mon itains, vanish into thiu air before 
this array of facts. It becomes, theu, a mere question of policy or expense. In that 
light the subject ceases to come within the legitimate so>pe of this report. As you 
thought proper to assign me the duty of making the survey, I considered it within my 
province not only to submit the above facts, but the deductions to bd drawn from 
them, and to dispel, as far as possible, the thick medium of prejudice and ignorance 
through which the subject has b-:en heretofore viewed, not only by the enemies of the 
canal, but, I believe, by some of its b*-st friends. 

Very respectfully, your obedient servant, 

Astistant Eng inter J. IL $ K . Canal. 

C-I. Walter Gwynn, 

Chief Engineer J. R. <f* K, Canah 
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LETTER, FROM THE SECRETARY OF WAR, TRANSMITTING A REPOKT 

ON THE JAMES RIVER AND KANAWHA CANAL-ROUTE. 

R 

Doc. No. 216. Ho. of Reps.; War Department; 20th Coxg., 1st Sess. 

March 24 t 1828.—Read mud laid upon the table. 

Washington: Printed by Giles f Seaton , 1828. 


War Department, March 24.182A 

Sir : In compliance with a resolution of the House of Representatives, of the 2d of 
January last, I have the honor to transmit herewith a letter from the Chief Engineer, 
of tbm date, accompanied by a report on the James and Kanawha canal-route. To 
save time, it has been thought necessary to transmit the original report, which report, 
it is requested, may be retained to this Department, when it shall have answered the 
purposes of the House. 

I have the honor to be, very respectfully, sir, your most obedient servant, 

James Barbour. 




G. McNeill, 
a canal between 
resolution of the 


Washington 

have the honor to lay before you a letter from Capt. 
topographical engineers, accompanied by his report on the route 
the James and Kanawha Rivers, which report was called for by 
House of Representatives of the 2 t January last. 

I have the honor to be, very re.-pectfully, 

Alex. Macomb. 
Major-General, Chief Engineer. 

Hon. James Barbour, 

ran 





Georgetown, D. C., March 24, 1828. 

Sir: I have the honor to transmit herewith a report on the James and Kanasrha 
Canal, in ilitistratten of which a map is now in the coarse of preparation. 

All the maps and profiles relating to the ex peri uien Cal surveys «re already completed, 
as well as those exhibiting the locations from the James to tne Greenbrier River; the 
others, including the locations d >wn the Greenbrier and New Riv-rs, »re tn progress of 
completion. There are iu ad nearly thirty large maps, including the plausaud profile*, 
a scale suitable to the exhibition of details; bat they are too uuwi ldy to a*oom- 
report, and are retained till they can be reduced into one general map. Most 

finished, 

but their siz into a more convenient 




To Major-General Macomb, 

Chief Engineer: 

StR: In pursuance of instructions from the board of internal improvements, of Jaly 
29, 1826, predicated on the orders of the Chief Eugiueer, assigning to my brigade the 
execution of certain surveys, “to as terrain the practicability and means of conue-ding 
the waters of the Great Kan aw hi with those of the James or Ro-tn »ke River, by can»i» 
or rad roads, or both, and also tha connection of tt > Roanoke aucl James, 7 ' I hive no* 
the honor to 

REPORT 


that the short interval which elapsed between the receipt of my instructions and ter¬ 
mination of the first season was consumed in preliminary operations, which merely 
related to the first object, to which my instructions referred, to wit, the practicability 
of a “ connection of the Kanawha and Janies Rivers, by means of a canalthat in 





APPENDIX V. 


763 


May, 1827, the surveys were resumed and continued till November; and that in that 
period the required location of a line of canal from Covington, on James River, to the 
foot of the Great Falls of Kanawha was effected, with that of all the works relating 
to a summit-level, such as feeders, reservoirs, &c., and the consequent location made, 
as enjoined, in the event of its practicability, of a canal from the forks of the Roanoke 
to the Great Falls of Kanawha River* 

The subject under consideration naturally advances as onr first inquiry, “ the prac¬ 
ticability of a connection of the Kanawha and James Rivers, by means of a canal,” 
and, in contemplating such a connection, we are led, in the first place, to remark that 
the characters of the small tributaries which empty into the James or Greenbrier 
Rivers, (the country intermediate to those rivers being that under .consideration,) like 
those of most mountain-streams, incontrovjertibly prove their inadequacy to the per¬ 
manent supply of a canal, and that, in consequence, the practicability of the project 
must- depend on the adequacy of the Greenbrier River for that purpose, at some poiut 
whence its waters may be conducted to a summit-level of 
dividing-ri 

To 




and, on tbe other, through those which, heading 
either Second Creek,Howard's Creek, or Anthony’s Creek, in 
brier River, by which was ascertained the height of the div 

depressions, and a profile was carried op Greenbrier River to obtain such knowled 
of its character as was indispensable to the judicious selection of a summit-level. 

A comparison of the elevatiou of the dividing ridge, on any route examined, w 
that of the Greenbrier River, at any point within a reasonable distance, at once 
closes the necessity of a tunnel; and that this, with every other fact connected 
the subject, may be known, I proceed to detail tbe results developed in the couri 
our investigations. 

As the basis of comparison in the description about to be given, all tbe be ; ghts 

distances will be leferied to the bench-mark, at the mouth of Dunlap's Creek, 
site to the town of Covington ;* and to begin with that route which, from the 
approach of the opposite streams, the gradual slope on either side of the dividing 
ridge, and the seemingly great depression of the Alleghany Mountains, might induce 
a lAdief of its paramount advantages, we shall describe— 



FIRST—A ROUTE BY THE VALLEYS OF DUNLAP'S AND SECOND CREEKS. 


Dunlap’s Creek, or its main branch, (known as its south fork, on which are the 
famed Sweet Springs,) h^ads nearly on the summit of the ridge which divides it from 
Second Creek, and pursues its course at the base of Peter's Mountain, nearly parallel 
with the Alleghany Mountain, till within 6 miles of its mouth, when, having received 
the waters of Oxley’s Creek, it continues in a direction in general nearly at right 
angles to its former course. Between its source and its confluence with Ogley’s Creek 
several small runs contribute to its supply, such as Cove Creek, Fork Ruu, and Brush 
Creek ; but they arc noticed rather on account of their directions, which shall hereafter 
be alluded to, than because of any efficient aid to be derived from them toward tbe 




were run as to that 




an to encounter 
that expense 
to all the other valleys 
of Dunlap’s Creek. 

For the first 22 miles the average rise in 
mile, wheu for the next mile the regularity of its ascent is interrupted by falls and 
rapids comprising 135 feet; thence to the summit succeeds, first, an ascent for 8 miles 
of 73 feet per mile, and, in the remaining half a mile, a rise of 105 feet; making the 
distance of the summit from the base-mark 31 i miles, and its elevation 1,372 feet 7 
inches. 

A depression in tbe Alleghany Mountain w f est of that just alluded to induced an¬ 
other experimental line from Dunlap’s to Second Creek ; but of this suffice it to say it 
waii found still higher, being 1,408 feet above the base-mark. 

,mW '"JUPIUli™ * amtl"" " JU " UUI " m 1111 ^ M^..., y „„, UMuro ^,„u B p uuuuuuuyul,u U ^ , 

* The bench-mark at the inouth of Dunlap’s Creek is 12 feet below’ a bench-mark 
established on the opposite side of the river, in 1810, by Messrs. Moore and Briggs, who 
reported the inouth of Dunlap’s Creek to be 1,238 feet above tide-w'ater. Our base- 
mark, therefore, w hich is about 2 feet above the waterj may be assumed to be 1,240 
feet above tide-water. 
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On descending Second Creek the slope from the snmmit to the Greenbrier River av¬ 
erages 337 feet pur mile, with the exception of the first two and » half miles, in which 
the fall is 140 feet, or, in other words, the distance from the snmmit of the mount¬ 
ains to the month of Second Creek is 27 miles and the fall 1167 feet, making the 
total distance from the month of Second Creek to that of Dunlap’s Creek, by their re¬ 
spective valleys, fifty-eight and a half miles, and the Greenbrier River,* at the month 
of Second Creek, 406 feet above the base-mark. 

Onr present purpose, however, being merely, in the first place to show the relative 
altitudes of those depressions which suggested the different expert men tal lines across 
the mountain, and to compare them with the elevation of the Greenbrier River, that 
we may assume a snmmit-level which may command the waters of the Greenbrier 
without involving au impracticable length of tunn<d, we shad confine ourselves to the 
few facts already stated, till, in succession, each route shall have as briefly beeu con¬ 
sidered. 



Howard’s Creek,ihe first tributary of any note to the Greenbrier River above Sec¬ 
ond Creek, at the distance of seven miles from its mouth, is formed by the union of its 
three branches, which, from their relative directions, we shall designate as the South, 
the Middle, and the North Forks. 

Tlie South Fork rises near the heads of the upper branches of Dunlap’s and Second 
Creeks, and pursues a course nearly |>arallel with Duulap’s Creek till it receives the 
waters of Tuckahoe Run, a small stream which empties into it near Comb’s saw-mill. 

The first depression remarkable in the dividiug-riilge betweeu Dunlap’s Creek and the 
South Fork of Howard’s Creek is found where the Ai eghauy is indented on the west 
by Tuckahoe, as it is on the east by Fork Rati, an opposite tributary to Dunlap’s Creek; 
and it is through this depression that the second route is directed. That part of toe 
route between the mouth of Dunlap’s Creek and Fork Rail has already been described 
as ascending at the average rate of 25 feet per undo ; thence to the summit of the mount¬ 
ain through the narrow valley of Fork Run (sufficiently wide, however, for a canal, 
the flats usually being from 100 to 200 feet wide) w© ascend at m much more rapid 
rate, and, in the short distance of live miles and thirty-eight yards, rise 639 feet, mak¬ 
ing the height of the Alleghany, at the head of Fork Run, 1,092 feet, and its distance 
from the base-mark twenty-two and three-quarters miles. 

The descent on the west, by the ravine of Tuckahoe Run, is very precipitous for 1 
mile 593 yards, the fall, in that distance, being 331 feet; when, having arrived iit.lt;lie 
South Fork of Howard’s Creek, the fall becomes quite gradual; the distance from the 
month of Tuckahoe to that ot Howard’s Creek being lOf miles, aud the fall 315 feet. 

The valley of Howard’s Creek is, in general, wide, aud under cultivation, and, with 
the exception of the short distauce of one-eighth of a mile above Hunter’s Mill, where 
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RIVER 


Of this ronte, although among the most promising, since, wkh the exception of a few 
miles, it occupies the same ground as the aecoud route, bat lit He need be said. The 
height of the dividing-ridge is greater than by the second, being 1,221 feet, ind the 
access to the summit, on either side, more gradual. It does not, therefore, present as 
short a tunnel. Indeed, the only advantage which it possesses arises from its being 
nearer the Greenbrier River; aud it will be shown hereafter how far that can place it 
in competition. 

Brush Creek, the next tributary to Dun lap’s Creek, has been enumerated among those 
whose direction claims some notice. But since the turnpike road, which pursues the 
valley of the South Fork of Ogley’a Creek to its source in the ridge, crosses that r.dge 
aud outers the valley of Brush Creek several milfls from the summit of the Alleghany, 


* Viz, the bench-mark at the mouth of Second Creek. 
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Instead of running a profile from the month of Brush Creek, ft was thought sufficient 
to continue the profile from Ogley’s Creek in the direction of the turnpike, aud from 
the point at which it strikes Brush Creek to cross the Alleghany in the three depres¬ 
sions in which the several branches of Brush Creek head opposite the Middle and the 
North Fork of Howard’s Creek; for it was apparent, if a tunnel should be requisite 
by cither of the routes from Brush Creek, that its length, unless immoderate, would be 
included between the intersection of the turnpike with that stream and its correspond¬ 
ing elevation west of the mountain. 

The first line fiom Brush Creek was directed through the gap occupied by the pres¬ 
ent turnpike mild to the Middle Fork of Howard’s Creek. It determined the height 
of that gap to he 1,288 feet. By the second line, the height of the depression through 
which the. former road was located was found to be 1,252 feet; and, by the third hue 
from Brush Creek, the el*ration of the Alleghany, in a depression between it and the 
North Fork of Howard’s Creek, was fonnd to be l,534 feet. It will be *een, on the 
assumption of a summit-level, that by no ronte from Brnsh Creek could the passage of 
the Alleghany be effected by as short a tunnel as will be fouud ou other routes. 

Ogley’s Creek, the last tributary to Dunlap’s Creek of any importance, alone remains 

mentioned, in describing the routes by 



present turnpike road, iu refei- 
to the selection of the best route for a railroad, (an ulterior object contemplated 
by my instructions,) the valley of the South Fork ot Ogley’s Creek merits more consid¬ 
eration than if a cat al aloue were the subject of our investigations. 

The valley of Ogley’s Creek iB not, either in quality of its soil or the Datnre of the 
rocks in its vicinity, particularly distinguished by any peculiar characteristics; for 
3 miles from its month it affords a considerable quantity of rich productive land on the 
northern side, to which the flats aie almost exclusively confined; and beyond that, as 
we approach the mountain by its South Fork, we find the valley contracted to a width 
of but from 50 to 100 yards. 

The Middle Fork of Ogley’s Creek, however, Is the main branch, and it.presents a 
wider valley throughout, its course than that of the South Fork, with which it unites 9 
miles from the base-mark, and2110 feet above it. Its direction corresponds nearly with 
that of the North Fork of Howard’s Creek, and is such as to bring it nearer to Anthony’s 
Creek than any other of the eastern tributaries ; which fact rendered its examination 
the more important because of the advantages which would result from the proximity 
of a summit-level on Autbouy’s Creek to the source whence the supply of water is to 
be derived. 

A profile was, therefore, continued throughout the whole length of the Middle Fork 
of Qgley’s Creek, and thence down Autliony’s Creek, with the intent to learn, as well 
if any depression existed between Ogley’s aud the North Fork of Howard’s Creek, as 
the difficulties opposed to the route of a cana 1 in the valley of Anthony’s Creek. Of 
the one or two experiments made from the Middle Fork of Ogley’s Creek to the North 
Fork of How ard’s Creek, it is sufficient to state that although carried no great distance 
from the former, they conclusively proved that the height aud width of the mountain 



feet, and 

j. 



is 555 feet above the base mark. 

The profile from Ogley’s Creek to the month of Anthony’s Creek descended for 
miles a mere ravine, which bounds the small tributary known as Laurel Run ; but 
thence to within 6 miles of the month of Anthony’s Creek, during which, from the 
accession from tributaries, its supply has become considerable, we in general find the 
stream bordered by fertile bottoms,under cultivation, from one-quarter to a half mile 
in width. Nor is it until it breaks through the Greenbrier Mountain (when the flats 
disappear) that either its descent is so rapid or its volley so contracted as to qualify 
it advantageously for the purposes of a reservoir. 

It is only necessary now to add that a profile was carried up the North Fork of Ogley’s 

Creek, till having risen 841 feet above the base.mark, we were satisfied of the inutility 

of proceeding farther, (since its source was known to be as elevated and more distant 
from Anthony’s Creek than that of Middle Fork,) aud it will be apparent, from an in¬ 
spection of the map that no depression can exist in the ridge dividing the waters of 
Dunlap’s Creel: from those which flow into the Greenbrier River, which lias not been 
sufficiently examiued to enable us to determine the best route for the passage of the 
Alleghany—abstracting such considerations m relate to the supply of water. 
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These considerations now suggest as the subject of our next inquiry the character 
of the Greenbrier River, whose relative position to the different routes, or comparative 
supply at d fferent elevations, is to be so influential in detenu!uiit the proper eleva¬ 
tion to the summit level. 

The survey and level of Greenbrier River were commenced at a base-mark at the 
mouth of Howard's Creek, (5,1135 feet above the then surface of the water,) and con¬ 
tinued for 39 miles up the river, iu which distance the ascent was found to be 31H feet, 
or the point at which we stopped is 770 feet above the base-mark. Anthony's Creek and 
Spring Creek are the only tributaries of much conseqnence intermediate to Howard's 
Creek and the ** Droop Mountain," near which latter point the survey of Greenbrier 
River was discontinued, and, therefore, it was with less stirpr.se we observed that the 
supply of water did not diminish very materially iu our progress up the river, or that, 
on the contrary, it seemed to vary but little when, iu passing over ledges, its whole 
volume could be estimated. For, as an exception to the apparent uniformity of its 
supply, it is to be remarked that, at limes, ihe stream almost disappears amung the 
loose stones and Assures of its bed, and that, in one case where a vein of limesiooe 
traverses its valley, all the water is passed through a subterraneous channel for the 
distance of a mile nearly. This, however, occurs bat once, (iu the twenty-third mile 






it is true, narrow strips of alluvial on one or the other side, but they are never contin¬ 
uous for any considerable distance, nor of such value as t > merit consideration when 
ibeir submersion shall be the cousequence of such dams as might bo desired for the 
formation of reservoirs. 

The country west of Greenbrier River, although hilly, affords rich and arable limb; 
east of the river it is mouutniuous, and in general but illy-adapted to agricultural 
purposes. But, for a more minute description of the quality of.tho soil, vegetable 
and mineral productions, Arc., and of the character of the country above Dmop 
Mountain, resort may be hud to the report of Lieutenant Diilahuuty, which is appended 

to this report. 

A ref deuce to the profile of the river will show that the general and average win 
of 7.6 feet per mile for 31 miles above Howard’s Creek is but seldom interrupted; 
and that beyond that, or as we approach Droop Mountain, the average rise of tie 
Greenbrier is about 10 feet per mile. The heights to which freshets rise above the 
ordinaly bed of tie stream vary, of course, with the slope nod width of the valley. 
Traces of such as are known to be of frequent occurrence, at almost all seasons of lit 
year, were perceived 6 aud r* feet above Ibw-water mark, and indications were re¬ 
marked of freshets having sometimes attained the height of 16 deet in the broadeft 
parts of the river. The influence of but comparatively slight rains is very perceptible 
in the floods which succeed; and from their frequency aud the magnitude of the 
volume which passes at such times, we have ample assurance that the most extensive 
reservoirs (for the formation of which the valley of Greenbrier is so admirably adapted) 





Creek is but 770.7 feet, at au average rise of 10 feet iu the Greenbrier, beyond the 
point to w’bich it was leveled, an elevation corresponding to that of the most depres-ed 

I ioint of the Alleghany would not be attained in less tbau 71 miles from the mouth of 
Inward's Greek, and supposing the spur which projects from the Alleghany, between the watm 
if Howat'd's and Anthony’s creeks, (p. 763,) sometimes called the “Greeubrier Mountain." 
(see map of experimental surveys,) to be passed w ithout winding around its extremity 
near the mouth of Howard's Creek, the length of a feeder from the summit-level ©ooW 
not be much, if any, less than would be the distance from the mouth of Howard’s 
Crock to the assumed elevation of the siuumit-level on the Greenbrier. 

Besides, the ruggedness and steepness of the hills bordering the Greenbrier may 1* 
said to be almost in proportion to the elevatiou above the stream at which we cocoas- 
tered them; and on that account it would be desirable to run the feeder as low as pos¬ 
sible, adding to these considerations the fears which might reasonably be entertained 
of tbe inadequacy of the Greeubrier to supply the losses of so long a feeder m would be 
required to pass the Alleghany without a tunnel, and the necessity of a tonuel would 
seem to he obvious. 

Tikis conclusion leads ns to compare the lengths of tuntteds at different elevations; 
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which, limiting tbe depth of cutting at which the tunnels are supposed to commence 
and terminate at 35 feet, are now exhibited in the following table: 


TABLE. 



Ry reference to the foregoing table, i r is at once perceived that within the assumed 
elevations of a summit-level a shorter tunnel would be requisite to pass the Alleghany 
Mountain by tbe second or third routes than by either of the others; and it will also be 
seen that the length of tunnel increases very rapidly on either of those routes as we 
desceud below 700 feet, while at any greater elevation the diminished length of tunnel 
does not constitute a sufficient advantage to compensate for the increased lockage, the 


■, or to i 





the contents of tbe reservoir would be exposed to the influence of evaporation. 

We therefore assumed a summit-level at the elevation of 700 feet above the base- 
mark, and from hs western end on the second route a line of feeder was traced at 
an inclination pf 6 inches per mile to irs intersection with the Greenbrier River. 

This line from the relative positions of the routes of course passed them all, (except 
No. 1, which was abandoned because of its excessive length of tuunel,*) and enables 
ns to determine very nearly the lenth of feeder for any route. 

Deferring at this time the more detailed account of the difficulties opposed to a 
feeder in its progress from the Greenbrier River to the summit-level of the second 
route—which as yet is eortepicnons for its art vantages over the cither routes—it may 


# To recur to the reasons why but oue experiment was made from Duulap 3 to Sec¬ 
ond Creek. Tb© great length of tunnel by the first route could not be dimitii-thed by 
any route to Second Creek, for the month of Cove Creek (the next tributary to 
Dunlap’s Creek: above Fork Rpr) is 600 feet above the base-mark, and the rise iu Cove 
Creek being greater than in Dunlap’s Creek we should, by a rout© through Cove Creek, 
have to commence tunneling at even a greater distance from Second Creek than by the 
first route. Indeed, a route from Dunlap’s to Second Creek would be impracticable at 
any rate, in consequence of its distance from Greenbrier River and of the character of 
th© intermediate country, (p. 764.) 
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suffice our present purpose to state that the spur which was spoken of (page 766) as 
projecting from the Alleghany to the mouth of Howard’s Creek, or which lies between 


projecting from the Alleghany to the mouth of Howard’s Creek, or which lies between 
Howard’s Creek and the Greenbrier River, constitutes a great objection to every route 
but the fourth* 

So circuitous a ronte for the feeder as that aropnd the extremity of the spur might, 
and probably would, involve such losses in its course as to b© fatal to the practica¬ 
bility of the project, while the alternative of parsing the spur in the direction indi¬ 
cated by the near approach of two opposite tributaries to the north fork of Howard’s 
Creek on the one side, and to Anthony’s Creek on the other, however it may diminish 
the chance of an inadequate supply of water, or may assure u of a probable super¬ 
abundance, is fraught with difficulty. 

The greatest depression in the ridge intermediate to Howard’s and Anthony is Creeks 
is at the sources of the two iribut ries just alluded to, through which it had been 
hoped tbe feeder might reach the valley of Anthony’s Creek by an open cut, or a tnn- 
iifcl of moderate length. But it was fotiud to he 1,01115 feet above the base-mark, and 
the slope on either side is so gradual, that limiting the cuts to 35 feet depth, a tunnel of 
6 miles and 1 ,(>20 yards will be reqaired, (p. 772.) ^ 

Were the summit-level f>0 feet or even 1U0 feet higher than has been assumed, still 









ties attending the very greatly-incr ased length by the othei 
In comparing the d tie rent routes for a canal, however, and 
we shall confine our vi< vv to the shorter route for tbe feeder, i 
following table comprises ibeir principal characteristics: 

TABLE. 
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but. the fourth, wl 
difficulties which 
shall compare mi 



Alleghany Mountain, is 
being nearer tbeGree-i- 
tid a feeder to any snm- 
Ijsely with the second 


The fourth ronte is ll| mile?, ths longer of the two; and the length of its tunnel 
through the Alleghany exceeds that of the second route by 2 miles l,4d3 yards; while, 
by the fourth route, we avoid 12 miles of feeder, which includes a tunnel of 4 miles and 
1,620 yards. 

Now, the cost of constructing 12 miles of feeder, even with a tunnel of 4 miles and 
1,620 yards, certainly, I thiok, would be less than the coat of 2 miles 1,483 yards of a 
tunnel of such dimensions as would be adapted to the navigation of canal-boats; and. 
to say nothing of the cost of Ilf miles of canal, on the score of comparative expense, 
the second route would be preferable to the fourth. If, therefore, it shall mppsar 
that*, notwithstanding its greater length of feeder, an adequate supply may be de¬ 
pended on, siuce the accomplishment of the sarnie objects would result from the nd op¬ 
tion of either route, the difference of expense in favor of the second route will be oon- 
aideied conclusive of its preference. 

Without entering into a recapitulation of all the calculations to be fonnd in Lieu¬ 
tenant Diilahuuty’s report, relative to the supply of water, we shall, as coucisdy as 
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may be, slate the results which have, iu our view, established the practicability of the 
project under consideration. 

From a careful and repeated gauging, at intervals during two successive years, of the 
streams on which we rely, we find that their minimum supply was as follows, viz : 

, Cobio feet 
per second. 

Greenbrier River ....... 43.3 

Anthony’s Creek ..................... 11. 6 

Dunlap’s Creek ....... m m m •••••• ♦••••» • m m m m m •••••• ««*•••♦ •••»•! m m m m m m • •*>••• m m m m 

Howard’s Greek . • m m m m m • • • • • • m m m • m m m m m m m • m m m m m m m m m m m 9mm rnmmmmmmm m m m m m • • • 15* 8^ 

# 

Besides which, a reservoir may be formed on the Greenbrier River, above tbe com¬ 
mencement of the feeder, to the summit-level, by a dam 50 feet high, which shall con¬ 
tain 13,060,584.9 cubic yards. 

To compnte the sufficiency of this supply, let the Rarae suopositions apply to this 
route as were adopted by the United States board of internal improvements with regard 

id Chesapeake CAnal. 

an interruption of the navigation during the winter season 
of the summit-level, 1.903 feet above the ocean, they sup 

a 

* . • @ 

l 

it is equally elevated, (1,940 feet above the ocean,) and 1 have not 
essential-difference in tbe climate. 

Dnriug such a suspension of the navigation, if we only adopt 67.6 cubic feet per 
as the mean discharge of the Greenbrier, (whereas we believe that to be much 
less than the mean discharge during the summer months,) it will be found that the 
reservoir would be filled twice, or once in about two months; and if we add to this 
view a computation of the supply we may reasonably expect from rains, the replenish¬ 
ing of tbe reservoir will not only seem certain, but the superabundance from that 
source alone will appear more than ample to repair all losses attributable to the reser¬ 
voir an d feeder, from the influence of evaporation, absorption, &c. 

From an inspection of the map of Virginia, aud our own knowledge of the extent 
of country drained by that, part of Green brier'.River above the reservoir, w© know 
tbe snui of the lengths of the streams exceeds by far 110 miles; and that au avera 
the widths of their valleys is more than half a mile. But if we assume that an area of 
but 55 square miles is drained by the upper part of Greenbrier and its tributaries, and 
calculate on no greater annual fall of rain in the elevated region in which it is situ¬ 
ated than was observed to be the least quantity which fell in the vicinity of Baltimore 
in any on© year during a period of eight years, we find that au area of but 55 square 
miles would receive during— 

Cable yards. 

The fall and winter.... • « ™. an, » • • ffloiti m m m • * » » » » « • m m m » * • ♦ » m » » • * m m »■ • « «s> m m m m * m m » «® * 78, 880, 384 

Ji lilts tlJlll III 111 | y 2| ( aud BUUIUI0I • • m » * » m m m • • «ss» * • «» m • m » m m m • • » m m » • » m m » « » * » m • * * • * • w « « JL JL 1 | ClJNLl 

The whole year • ah «e <B * '» « - m m m • m m • « • • » m • • « • • m am • « m m m . .. <m m • • m • * • m • «» » m m m * • • • * » 137,998,080 

From which, to continne the reasoning of the board, it is seen—1st, that two 
of the first quantity, or 52,586,929 cubic yards, is more than four times as much 
be necessary to fill the reservoir in four months; and 2d, that 59,117,696 cubic yards, 
or the second quantity, is equivalent to upward of 100 cubic feet (L02.63) per second, 
during six months, aud might be deemed the mean discharge during the spring and 
summer months, instead of 67.6 cubic feet, which we have assumed for the inedu sup¬ 
ply of the winter mouths. That the truth of thia last deduction may be less doubtful, 

orations of rain-water, 55 square miles ^ia by uo means equal to the whole extent of 
couutry drained above the reservoir; that the usual quautity of rain is much greater 
than has been assumed; and that our own observatious would lead us to believe the 
mean supply of Greeubrier River during tbe summer months to be more than 100 cubic 
feet per second. 

However, to forego further speculation, aud to return to the supply of water on 
which, by the most unfavorable supposition, we may rely—omitting at this time the 
supply from Dunlap’s Creek andHoward’a Creek, which is taken iu below tbe summit- 
level—we have a reservoir with au area of 2,508,333 square yards, whose prism of 
available water is 13,060,584 cubic yards; 43.3 cubic feet per second from Greeubrier 
River, and 11.6 cubic feet per second from Anthony’s Creek; or, a total supply from 
Greeubrier and Autbouy’s Creek of 54.9 cubic feet per second—say 55 cnbic feet. 

This quantity is to meet the losses of a feeder 33} miles long, to supply the lockage 
of the canal, and the losses by filtratiou aud evaporation of the summit-level, mud tbe 
portions of caual on either side of it, which, together, iu elude about 11$ miles—besides 
making up such deficieuey m may arise from the inadequacy of Dunlap’s Creek, to 
supply about 17| miles of canal; aud of the Howard’s Creek, to meet the losses of but 
4 miles of canal. 
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We impute no lose to the reservoir from filtration and evaporation, both because we 
are assured that the mean discharge from Greenbrier River, beyond what we have 
assumed to be the fftintmum, renders such an allowance unnecessary, and because the 
shape of the valley will admit the raising' of the dam to auj height to add to the res¬ 
ervoir a sufficient quantity to overbalance it. 

We may Calculate, then, on a monthly supply of 1,632,573.1 cubic yards from the 
reservoir, 5,168,888.08 cubic yards from Greenbrier River and Anthony’s Creek, or 
6,801,461.18 cubic yards for th© total monthly supply. From this quantity, however, 
we must deduct, to obtain that available at the summit-level, the losses of the feeder 
in its course from Greenbrier River. With an area for its transverse section of 10 
square yards, and a length of 33f* miles, the feeder will contain 592,535 cubic yards, 
and we will make the extravagant supposition that it may lose the whole of its prism 
every 15 days, or 1,185,070 cubic yards per month. Deducting this quantity from the 
total monthly supply, there will remain 5,616,391.18 cubic yards, which is thus com¬ 
pared with the remaining requisitions dependent on it. 

Waiving a particular recital of the arrangement of the trade, we will suppose it 
limited to 100 boats per day; that th© boats pass the locks alternately, and that, con¬ 
sequently, no boat would of necessity expend more than one lock-full of water in its 

" rndenfc provision for contingencies, let it be 


mit-level, will l>e 1,869,000 cubic yards, which, taken from 5,616,391.18 cubic yards, 
(the available supply after deducting the losses of the feeder,) leaves 3,747,391.18 
cubic yards. If this residue were all that we could command to supply the canal in 
its whole course from the mouth of Dunlap’s Creek to the mouth of Howard’s Creek, 
a distance of about: ?li| miles, whereas not quite half that distance is dependent on it, 
it would abundantly meet all the losses of the canal from absorption, filtration, and 
evaporation. 

But let us add to this residue but 5 cubic feet per second for the supply from Don- 

lap’s Creek—but little more than half the minimum supply we have ever known it to 
yield—and 6 cubic feet per second from Howard’s Creek, and we shall realize an acces¬ 
sion to our monthly supply of 1,056,000 cubic yards, or w© shall have 143,384.8 cubic 
yards per month per mile to secure the canal from its losses by evaporation, absorp¬ 
tion, and filtration, an allowance equivalent to nearly 90 cubic feet (89.6) per mile per 
minute, t 

The relative situations of the Cheat and Greenbrier Rivers, with the opportunity of 
forming a succession of reservoirs in th© valley of the latter, suggest additional secur¬ 
ity against any probable failure in tbe supply of water; but it is needless to amplify 
a discussion already m far extended that the most cautious may not cavil at the con¬ 
clusion that a canal from the James to the Kanawha River, by the valleys of Dunlap’s 
and Howard’s Creeks, is demonstrably practicable. 

To tbe determination of this question, I have before remarked, all the preliminary 
operations of the first season were exclusively directed; and, so far, we have been con¬ 
fined entirely to the results afforded by the experimental survey. But, pursuant to my 
instructions, that, “for the practical works, the snrveys must be performed in such a 
manner as to afford the route itself of the work, with all tbe circumstances of tbe 
ground which have a bearing upon excavation, embankment, crossings by aqueducts 












The location of that portion of canal between Covington and the mouth of How¬ 
ard’s Creek with that of all the works connected with the summit-level, such as feed¬ 
ers, reservoirs, &c., was constituted one object, and its accomplishment assigned to 
Lieutenants Cook and Fesseuden. The continuation of the canal throngh the valleys 
of Greenbrier and Great Kanawha Rivers, from the mouth of Howard's Creek to th* 
foot of the Great Falls, with all the considerations incident to tbe project, another 
object, the accomplishment of which was intrusted to Lieutenants Hasxanl and 
Thompson. 

The reports of I..ieutenants Cook and Hazzard, which are hereto append* d, with th* 

different maps and profiles relating to the route, wfill ’fully exhibit the details which I 


• See table, page 768. 

tThe United States Board of Infernal Improvements, in their report of October 23, 
1826, on the Ohio and Chesapeake Canal, (page 54,) admits the sufficiency of 12O.0iX> 
cubic yards per mile per mouth as an allowance for absorption, evaporation, and filtra¬ 
tion. 'And Dr. William Howard, United States civil engineer, in his “ report on th* 
survey of a canal ironi th© Potomac to Baltimore,” remarks that “ 1£ cubic feet per 
second per mile appears a far more ample allowance than will be needed for the lock¬ 
age, evaporation, and filtration of a canal placed in favorable circumstances for retain¬ 
ing water.” 
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may omit to mention,-such as the length of each level, the lift of each lock, the trnn*. 
verse as well as lougitudiual slope of r.he ground, including the works, the nature of 
the soil, rocks, &c., the height of the freshets. It will remain to me, however, to pre¬ 
sent a connected and more general view of the whole route. 

To facilitate a |»erspicuons arrangement of the subject, lot the first section extend 
from the .lames to the Greenbrier River; the second section include that portion of the 
canal along the Greeubrier; and the third section that portion between the month of 
Greeubrier aud its terminal ion at the foot of the Great Falla of Kanawha. 

First section .—The minuter surveys incident to the locations included iu this section, 
while they test the accuracy of the experimental surveys, develop results somewhat 
different. The elevation of the summit-level, for iustance, was established at 694 feet 
instead of 700 feet as heretofore assumed, and the depth of cutting at either eud of the 
tunnel through the Alleghauy was extended to 50 feet, instead of 35 feet, to which, iu 
comparing the lengths of tunnels by the different routes, we had limited it. The rea¬ 
sons for changing the elevation of the summit-level are uot, perhaps, important, hat 
the depth of cutting was extended to 50 feet because it was found that the tunnel 


would be materia 



illustrative 
the tunnel 



that 







«ll the works 

yards, which distance includes a short basin of 9rt yards in the valley of Fork Run ; 
deep cnt at the eastern end of the tunnel of 458 yards; a tunuel through the Alle¬ 
ghany of 2 miles and 1,120 yards; a cut at. the western end of the tunnel of 1 mile 177 
mil a basin front the termination of the latter cut, which extends 636 yards. 
The profile of the ridge immediately over the tnnnel indicates frequent great de¬ 
pressions, where it crosses the ravines of the head branches of Fork Run and Tuckahoe, 
although between those depressions the ridge sometimes attains a very great height 
above the summit-level. But the necessity, and to what extent, of siukiug shafts in 
the construction of the tunnel, where those depressions do not exist, will be better 
seen by designating their position iu the following tabular form: 
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In relation to the probable formation of the ridge through which the tnnnel would 
pass, of course we cannot speak with any certainty ; but appearances at and near the 
surface in the vicinity would incline us to expect the interposition of compact sand¬ 
stone the greater part of the distance. The cutting at either end of the tunnel, it is 
thought, will prove as favorable for its depth as could reasonably be expected auy- 
where; it will probably consist principally of an argillaceous slate and sandstone of 
slaty structure, intermixed with a soil (nearer the surface) of sand and clay. 

Feeder from the Greenbrier River to the summitdevet .—The location of this work does 
not vary materially from that pursued by the experimental surveys. Its length has 
been diminished to 31 miles 130 yards, but it still involves a tunnel of 5 miles aud 200 
yards. The same formation will doubtless be encountered by thin tunnel as by that 
through the Alleghany Mountain; aud the cutting, at either end of the tunnel, will be 
similar to what is expected in the deep cuts of the summit-level. 

The height of the ridge above the surface of the water in the feeder, at different 
points from the beginning to the end of tae tunnel, is shown in the following table: 
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ns and endn where the cutting is about 35 feet deep. 

It will have been observed that the height of the ridge above the tunnel far exceeds 

the height of the depression spoken of, (page 768,) and the observation leads to the inquiry 
if it might not be better to give the tunnel the direction of those valleys which head in 
that depression, instead of a perfectly straight direction through the ridge. In that 
evetit the greatest height of the ridge above the tunnel need not exceed 300 feet, ami 
the protile m ill show that on both sides the ground rapidly falls to within 150 feet above 
the tunnel. 

We could conform to the direction of the opposite valleys, uni continue the tunnel 
straight, or very nearly so, till it reached the valley at Anthony’s Creek, when one turn 
would be necessary. Its length, under those circumstances, would be 5 miles and 950 
yards, or it would be hut 750 yards longer than if it were perfectly straight. I am. 
however, rather inclined to think it fortunate that such appalling difficulties as would 
obstruct the progress of a straight tuunel can so easily be diminished than to hesitate 
in recommending the longer tunnel because of its increased leugth ; and I wonld there¬ 
fore add, for the w hole length of the feeder, the difference between the lengths of the 
two tnnnels, to 31 miles 200 yards. 

Lieutenant Cook’s report will furnish every other fact connected with the feeder from 

the reservoir on thas river. The feeder from Anthony’s 
mention intersects 

1,509 yards long, and passes 

. The dimensions of the dam at 







mit-level to the James River, 

the town of Covington, and includes 19 miles and 73 yards of canal, and 692 feet 
age, to the surface of a basin suitable to the reception of the canal-boats. 

For the first 2 miles and 1,072 yards from the summit-level, or that included in the 
valley of Fork Run, we nnavoidably fall 264 feet; preserving, however, with some ex¬ 
ceptions, in which resort is had to contiguous locks, a succession of short levels, con¬ 
nected by locks of 8 feet lift. 

The descent, from the first to the second level, and from the seventh to the eighth 
level, was effected by two contiguous locks; while the third and fourth levels are 
united by five, and the tenth and eleventh levels by four, contiguous locks. 

Thu actual descent of the valley in positions where it was essential to conform as 
much as possible to that descent to avoid rocky and precipitous slopes, which would 
else have been encountered, or, in other cases, expensive find deep embankments over 
bread arid deep ravines—in fine, a regard to the varions circumstances of the ground— 
sometimes r» commended a combination of locks in preference to a succession of levels. 
Even with such a disposition as w«s made of the looks, the canal down the valley of 
Fork Run passes along a very steep slope, varying from 12° to Ite 0 , till within atom 
1 of a mila of Dunlap’s Creek, when it occupies a flat. 
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F«r the remainder of this subdivision (16 miles and 761 ya T ds) or that in the valley 
of Dunlap’s Creek, the canal was located under much more favorable circumstances, 
the fall being much, less m a given distance and the.valley much wider. As I have re¬ 
marked in auotht3r part of this report, bottom-lands always present themselves on one 
or the other sid«; and although these alternate with bluffs aud occasional cliffs, which 
have more than once induced us to cross the stream, ueitaer the lengths nor heights of 
the aq mod acts would be such as io render them very expensive. It may be satisfac¬ 
tory, however, to observe that, whatever difficulty may have presented iiself oo one 
iiide, the creek has never been crossed till, from an actual experiment on both sides, it 
seemed proper to do so; and the field-notes may therefore be referred to for the precise 
motives which determined the location adopted for the canal. 

From the mouth of Fork Hun to its termination opposire Covington the canal is 

connected with each other, as heretofore, by locks of 8 feet lift 

made by two contiguous 






laceoos slate. 
:hick, resting 
opposite the 


Provision was made for the introduction into the canal of the supply afforded by 
Dunlap’s Creek ; it is to be very easily effected by a short feeder of but 610 yards’ 
length, from a dam barely high enough to divert the course of the stream. The situa¬ 
tion of the dam is not far below the mouth of Fork Run, and the level into which the 

is introduced is 2 miles and 1,718 yards from the summit-level. 



THIRD 8UBDIVII 



This comprises a succession of short levels, connected by single 
lift of 8 feet, and extends from the western end of the summit-level through the valley 
of Howard's Creek to the left bank of Greenbrier River. It includes a distance of 8 
miles and 155 yatds and a descent of *216 feet. 

It is unnecessary, however, to dwell upon this subdivision ; it presents no difficulty 
deserving of particular comment, and all its features are sufficiently developed on the 
map. Tne supply from Howard’s Creek, if at all needed, may, perhaps, with moat 
facility, be brought into the sixteenth level, which begins just below a very rapid 
part of the creek. A feeder of but 3 M yards’ length, with a dam 20 yards long and 7 
high, would be sufficient. 

A review of the first section of the canal affords the following summary 
ipal features 
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Feeders. 

% 

Length. 

From Green brier River to summit-level . ..... 

From Anthony’s Ci eek to main feeder _____ ____........... — 

From Dunlap's Creek to twenty-seventh level of canal..........._... _......... 

From Howard’s Creek to sixteenth level of canal . ; ...... 

Total length of feeders........................... ................ .... _ 

Miles. 

M 

1 

• • • « • 9 • 

Yard*. 

130 

1,500 

610 

233 

33 

683 


I have omitted to advert to the diminished contents of the reservoir on Greenbrier 
River resulting from Lieutenant Cook’s selection of the site fora dam, (see his report, 
page 787.) because no doubts as to the adequacy of the supply have arisen from 
that circumstance. For it will be perceived that, by increasing the height of the dam 
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to 60 feet, we can reserve 11,000,000 cnbic yards, i 


of 13,0G0,5S4, on wliieh latter 


quantity our former reasoning was predicated, and which, it has been shown, would 
leave a- superabundance beyond nil the wants of the canal. 

Second section .—The first section terminating but 33 feet above low-water mart, 
viz, the surface of canal, it is thought advisable to prolong that level across the river; 
for the height to which freshets sometimes rise might els© endanger the security of the 
aqueduct. 

The length of the aqueduct under those circumstances would be 167 yards, nt the 
end of which wedesceud by two locks, of 8f feet lift each, to what Lieutenant Hazard 
terms his first, level. An additional supply of water may with great ease be intro¬ 
duced into the canal on either side of the river, even at the elevation of the aqueduct. 
A feeder on the left shore of but 1,260 yards iu length, from a dam 13 feet high and 106 
yards long, would effect the object. But I think it to be preferred that the new supply 
be admitted just beyond the aqueduct, from which to a dam of even less elevation a 
shorter feeder along the right shore would answer equally well. 

Arrived at the first level beyoud tbe aqueduct, the location of this section was eon 

termination at the mouth 

which impinge the stream, and which at times the canal un* 



aqueduct being included,) united by locks of the uuiform lift of 8 feet, excepting th< 
tw f o locks of 84 feet lift at the end of the aqueduct across the Greenbrier. The cana 
therefore descends 297 Feet in its progress to New River.* 

The only tributary streams of any consequence crossed by this section of canal ar 
Mill Creek, Muddy Creek, and Haugens Creek; the first requiring an aqueduct 
feet long and 17£ feet high, and the two others aqueducts of but 50 feet leugth 
17| feet height. It does not appear advisable to introduce either of them into the 
canal; for every facility exists for obtaining an abundant supply from the 
which we must necessarily resort. Suitable sites for dams ac»oss Greenbrier 
fluently occur, but tbeir position and dimension® will readily be seen on reference to 
the maps. 

On the left, or rant side, as we descend below Howard's Creek, tbe number and mag¬ 
nitude of the tributary streams are also so limited, that we are led to ascribe the i 
creased size of Greenbrier River, observable in its progress to New River, rather 
existence of numerous springs which rise within or near its be 1 than to contributions 
from more distant sources; Second Creek, perhaps, being tbe only stream from the left 
which materially ddds to the volume of tbe river. 

Third Motion .—This exteuds67 miles and 779 yards, and inclndes a total descent of 
762 feet to the surface of a natural basin below the Great Falls of Kanawha River, wd 
it is the peculiar character of a portion of the valley included iu this section which 
would present the most appalling difficulties to the construction of a canal. 

For 45 miles, or to Bowyer's Ferry, obstacles, such as are almost continuous between 
Bowver’s Feriy and the Gauley River, are confined to but a comparatively smal 





any 
rk and the 





within whose utmost reach 
from the nature of the 

rise nearly perpendicularly for several 
below BowyeFs Ferry, there is generally room 
for the canal between low-water mark and tbe cliffs, and that the interval may wvw 
be wholly overflowed, it is occupied by masses of huge rocks exhibiting a surface 
almost too irregular to be defined. These rocks, however, may be con verted into i 
kind of bench, on which the canal could be sustained beyoud the reach of freshets,aid 
eventually might facilitate i:s construction; hut the necessity of high and exterai” 
walling would still exist, and the total absence of any suitable material for psiddliog 
the canal would lie irremediable except at the cost ami trouble of procuring it from# 
distance, uuless, indeed, clay of a proper consistency be obtained near the verge of tie 
cliffs, when this latter source of expense may be very much diminished from tbe eft* 
with which it might be deposited at convenient intervals along the line. 

The rocks at the foot of the cliffs have every appearance of having at someperiod 
been precipitated from different points of the cliffs, and, although ages may have sin# 
elapsed, it must be obvious that it would be impossible to secure any work at the hist 
of the cliffs against tbe destructive effects of a similar occurrence. It is not eon- 


*The Great Kanawha River is more familiarly kuowc as New River above its cog¬ 
ence with the Gauley River. 
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oeied, however, that mneh Importance is dine to this suggestion, since there is little 
probability that each masses as those alluded to would in future be detached, unless 
by some extraordinary convulsion of nature beyond what we have res son to anticipate. 

Above BowyerV Ferry the valley is much wider, and, although the canal would fre¬ 
quently occupy steep slopes,such difficulties as exist below are not to be apprehended 
either from the heights of freshets or the perpendicularity of the banks. No trace was 
perceived of the water ever having risen -more than thirteen feet above its ordinary 
channel until within a few miles of BowyeFs Ferry, and, with the exception of a few 
places designated by Lieutenant Hazzard m requiring walling to protect the canal, 
there is comparatively but little difficulty in sustaining the line beyond the reach of 
freshets. 

The tributaries to New Riyor, between Greenbrier and the Gauley Rivers, are few 

and nnimportaut; and the Great Falls of Kanawha, two miles below the Gauley, dee. 

ignates as well the commencement of an entirely different country from that above as 
the termination of onr ideal section. 

Tug Falls, Buffalo Falls, Richmond Falls, and the Great Falls, with an almost con¬ 
tinuous rapid, when perpendicular falls do not occur—in all, constituting a spectacle 
the sublimity of which can scarcely be surpassed—characterize New River below its 
confluence with the Greenbrier as an impetuous and almost resistless torrent. Aud 



jestically pursues its placid coarse through a rich and fertile valley, and is said to 
present but few obstructions to a perfect uavigatiou from the falls to the Ohio River. 

The geueral structure of the country below Greenbrier River is based on sandstone 
(gray aud red) or a compact limestone, and coal of an excellent quality exists, in ex¬ 
haustless quantities, from Sewell Mountain westward. 

Having now sufficiently reviewed the several seotious in detail, the following sum¬ 
mary of the whole route will couclude the subject which has heretofore occupied us: 


SUMMARY. 





JRiver to the Greenbrier River .... 

T hence to New River .... 

Thence to the basin below tbe Great Falk. 
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ou the south,, indicate 


existence of frequent great depressions in tbe dividing ridge, or rather a general de¬ 
pression of the Alleghauy Mountain, in its course between the waters of the Roanoke 
and those which, flowing westward, empty into Little River. 

But the point which imposingly presents itself as offering superior advantages for 
the passage of the Alleglieuy by a canal is at the sources of the North Fork of Elliot’s 
Creek, a tributary to the South Fork of Roanoke, and “ Green Head Branch ” of Meadow 
Creek, a tributary to Little River. 

An abundant supply of water might be obtained from Little River, even were our 
summit level of the same elevation as that of the very top of the mountain, in the 
depression alluded to; but apprised of that fact from the results of our experimental 
surveys, sufficient considerations recommended, notwithstanding, a locution of the 
canal in the following manner: 

The summit-level commences on the east side with a cut, which in 1,320 yards attains 
its greatest depth of 30 feet, (above the surface of the canal,) and terminating on the 
west side 144 yards beyond the end of the cut, includes, in all, 1,464 yards. 

The canal then descends, through the valley of Meadow Creek, to Little River, and 
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thence along Little River to New River, under circn instances m favorable as might be 
expected, no difficulties occurring worthy of comment at this time; the distance from 
the summit-level to the latter point being 10 miles 769 yards, and the fall feet* 
from the month of Little River it is prolonged on the right bank of New River to its 
intersection with the James and Kanawha Caual; and to the mouth of Greenbrier, for 
most of the distance, the canal occupies very lavorable ground through extensive flats 
which border on the river. 

These flats, however, are not continuous, and frequently, for short distances, we mint 
encounter cliffs which impinge upon the streams; but, with the remark that t be dif¬ 
ference in rather in favor of the valley of New River, we shall not create an emmeou 
impression if we refer to the location down the Greenbrier as the standard by which 
we may judge of that between Greenbrier aud the mouth of Little River. 

Rot it m i ng to t he sn m m i t:>.le veil, the descen t on the eastern side. u util we arrive within 

half a mile of,the main valley of the North Fork of Elliot’s Creek, is such as to neoe- 
sitate a succ^ssiou of short levels, and the canal falls, by locks of 8 feet lift, 1*20 fat 
in but 1 mile 485 yards; the next 11 miles 115 yards bring us to the mouth of Elliot’s 
Creek, and comprise 6*2 levels and a descent of 496 feet; whence, through the wide and 
fertile valley of the South Fork of the Ronuoke, the location extended to the forks. 



The distance from the month of El'iot’s 



i for the season, 
ibe termination 






fore, from the mouth of tbe Greenbrier River 
657.7 feet, in a distance of 94 miles 106 










ockage 1,473.7 feet 


SUPPLY OF WATER. 

It is the great facility with which this is obtained that so distinctly characterize* 
the connection in view as one so very feasible in .its execution. Little River, on which 
the summit level is dependent, was found to yield at its lowest stage nearly 100 cubic 
fret per second, when its supply can be commanded by » feeder but 9 miles aud 1,225 
yards long. 

Pilot Mountain, however, which lies between Little River and the summit-level, 
preserves such an elevated character, that the feeder can only pass it- by a tunnel of 1 
mile and 290 yards* length. We might, indeed, wind along the slope of tbe mountain, 
but it would so very greatly increase tbe length of the feeder, that there can be no 

hesitation in preferring a tunnel. In other respects, the construction of the feeder 
would be attended with little difficulty. 

The supply from Little River alone would be ample to all the wants of tbe cam! 
from New River to the forks of the Roanoke; but a reference to the report of Lieuten- 
aut Fessenden, which exhibits the discharge of the two branches of the Roanoke,of 
Elliott’s Creek, of Meadow Creek, and the increased size of Little River, iu its prognsi 
to its mouth, will show the abuudauce of its other resources. 

Of the practicability, therefore, and comparative ease with which the Roanoke may 
be uuiied to the Kanawha by menus of a caual, the brief statement of facts which w* 
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— 

but that a few other 





as 


If the counection he regarded merely as an avenue for the trade of the Ohio valley, 
its importance in that light may doubtless, at some future day, elioit tbe effort to 
overcome those obstacles between BowyeFs Ferry and the Great Falls, which cooiti* 
tute almost the sole impediment to its comparatively easy execution. But should tbe 
magnitude of these obstacles be considered sufficient forever to discourage the enter¬ 
prise of a nation, the importance of the couuection, although diminished, is yet con¬ 
spicuous. New' River, for perhaps 100 miles above the mouth of Little River, it is said, 
traverses a country rich in mineral and agricultural products, aud its navigation my 
prove easily susceptible of great improvement, while the direction of Reed Creek,* 
tributary of New River, above its confluence with Little River, is particularly spok* 
of as promising facilities for effectuating a. connection with the Middle Fork of tbe 
Holstein. 

Of this I cannot speak from personal observation, nor from information entirely au¬ 
thentic, yet the concurrent opinions of individuals acquainted with the country vou 


* The bench at tb© mouth of Little River, on the right bank, is 290 feet below tbe 
summit-level, aud 16 leet above low-water mark. 

t The beiich-maik near tbe mill at the forks of the Roanoke is 831 feet below tbe 
summit-level. 
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seem to warrant a. belief in the practicability of a canal from New River to t,hd HoK 
steiu ; and the relative situation of the Tennessee and Alabama Rivers, as delineated 
on every n»ap, renders it by no means improbable that they, also, might ha nuited. 
Thus it is possible, and I might eveu say within the scope of probability, that a canal, 
from the Roanoke to the Kanawha may at some future day be regarded but as the last 
link in a chain of inland commnnication from the Gulf of Mexico to the Chesapeake. 

From “a dne investigation of the hydrography and topography of the country,” it 
is certain that ** no other routes” than those which have been described possess similar 
advantages for uniting either the James or Roanoke River with the Kanawha by means 
of a canal. 

The country between Knapp’s Crtek, a branch of the Greenbrier, and Back Creek, a 
tributary to .Jackson’s River, aud between Craig’s Creek and Sinking Creek, opposite 
tributaries to Jackson’s and New Rivers, was said to atford some facilities for a canal 
from the James to the Kanawha River, and was, in consequence, reconnoitered. But it 
)s apparent that no route in either of those directions can present any claim to further 
examination, (see Lieutenant Dillahunty’a report, page 800,) and the conclnsion is 
equally obvious, from our present knowledge of the country, that the James River 
cuuuot be united by a canal wirh the waters of the Great Kanawha by any route below 
the valley of Dunlap’s Creek, unless, indeed, as is highly probable, a canal from James 
River through the valley of Catawba Creek be found practicable to the R lauoke. 

Tbe examination, hovever, of the country intermediate to the Roanoke and James 
Rivers, with refereuc© to a canal or railroad, is oua of those objects enumerated in my 
instructions which ns yet, from tha want of rime, have been omitted. 

■ Of the practicability of a railroad from the James or Roauoke River to the Great 
Falls of KaDawha there cannot remain a doubt; and the surveys which have been 
made of the intermediate country will, in general, furnish ample means for deciding 
on the most proper routes. A single glance at the topography precludes all hesitation 
in. selecting, for a railroad from James River, some one of the routes surveyed for a 
canal in preference to a more direct route over the high and numerous ridges which 
intervene between the Greenbrier and Gauley Rivers. 

To be more explicit, however, with such deviations only as would result from the 
different characters of the two works, the route which hm been adopted for a canal as 
far as the mouth of Muddy Creek would be pursued for a railroad. A doubt is sug¬ 
gested as to tbe best direction for continuing the route beyond that point only because 
it is possible that a route through tbe valley of Muddy Creek and m cross to Meadow 
River, a tributary to tbe Gaoley (from the circumstance of there being bat one ridge 
betweeu Muddy Creek and Meadow River) may be found to posses* advantages which 
may bring it in competition with a route through the valleys of Greenbrier and 
Kanawha Rivers. 

But supposing it to pursue the same route as the canal, as is thought most probable, 
the length of a railroad from Covington to ihe Great Falls of Kauawha won Id be about 
148 miles, with a rise aud fall of 2,763 feet, on the supposition of passing the Alleghany 
without a tunuel. 

Tbe surveys from the Roanoke do not altogether determine tbe best route for a rail¬ 
road to New River, beyond which it would, of course, continue down the valley. But 
tbe discovery that the Alleghany is uearly as low at one of the sources of the North 
Fork of the Roanoke near Christianshurfir as on the route nronosed for the cauaL with 









However, whatever may be the deviation from our location of the canals by tbe sub¬ 
stitution of railroads in their stead, they cannot be so material as to interfere with 
those general considerations which may determine, from what has now been stated, 
the comparative merits of railroads and canals as the means of uniting the James or 
Roanoke River with the Great Kanawha. 

Having now briefly adverted to the operations of my brigade subsequent to the com¬ 
pletion of the surveys relating to a canal from the James to the Kanawha River, in 
concluding this report I may be permitted to advert to the oauses which have delayed 
its completion beyoud the period at which the Department may have had reason to 
expect it. A report simply on the Janies and Kanawha Canal could have been pre¬ 
sented at the commencement of the present session of Congress but for circumstances 
entirely nnfore-een. I allude to tbe experimental surveys in relation to Ihe Baltimore 
and Ohio Railroad, which were undertaken, with the assistance of ray brigade, as late 
as the latter part of November and continued through a considerable portion of the 
inclemency of winter, when, heretofore it has, in all oases, occurred that the maps and 
profiles illustrative of the operations of the summer-season have immediately succeeded 
our return to wiuter-qnarters; and since the completion of those experimental surveys 
I have, from an impression that it would be more satisfactory to present an equally 
detailed report ou both tbe James and Kanawha and Roanoke and Kanawha Canals 
alternately, employed myself, till witbin a few days only, on the former subject and on 
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a report on tbe Baltimore and Ohio Railroad, awaiting a. toot© advanced state of the 
drawings to collate the facts essential to an equally detailed report on the Roanoke mi 
Kanawha Canal. Time bus not sufficed, however, to execute fully my intentions.. 
Which is most respectfully submitted by, sir, your very obedient servant, 

Wm. G. McNkill, 

Captain United States Topographical Engitmt, 

Topographical Office, 

Geot'utsiotcn . March 24. 1828. 


APPENDIX 


CONTAINING REPORTS FROM LIEUTENANTS COOK AND HAZZARD, ILLUSTRATIVE OP THR 
LOCATION OF THE JAMES AND KANAWHA CANAL, WITH REPORTS FROM LIKUTEXASTI 
D1LLAIIUNTY AND FESSENDEN ON THE SUPPLY OF WATER. 



C., March 10, 1828. 

the resnlts of those operations which, in compliance 
of May 3, lcs27, occupied the party under my command notil 
those instructions were fulfilled. They relate to the location of a line of canal from 
Covington, on Jackson’s R»ver, to the Greenbrier River, by tbe route designated 
instructions to me, as well as the location of every work cohnected with it, 
feeders, reservoirs, dams, &c. 

Dividing tbe liue of canal into three parte, of which the first includes the summit- 
lovel, the second the portion east of it, and the third the descent to the Greenbrier 
River, 1 proceed to enumerate the details of each subdivision. 

This includes a tunnel of 2 miles and 1,120 yards, two cuts of GO feet each in depth 
unci two basins; together constituting the summit-level, which comprises 4 miles imi 
7£9 yards. Its elevation is 694 feet above the base-mark. Further details in relation 
to this subdivision are omitted, because they have already been furnished you. 



To avoid the constant repetition of facts which so frequently recnr, a table has been 
formed to present at one view the details belonging to each level of this subdivision. 
To render it entirely intelligible, by the first level is meant that to which we descend 
from the summit-level by the first lock; tbe number of locks uniting adjacent level* 
refer to the number between each level and the one preceding; the leugth of the level 
is made to iuclude the space occupied by the locks uniting it with the adjacent 1< 
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From the foregoing table it may seem that some objectionable features attend the 
location of the canal, such as the occurrence of contiguous locks in live places, the 
crossing of Fork Ron and Dnnlap’s Creek by aqueducts, and the deep cuttings in the 
sixty-second level. The reasons which influence me In each instance will therefore he 
detailed. The levels along Fork Run, from the descent of its valley, necessarily had 
to be very short. The length of the first level was greater than could have been the 
average by single locks, and, to avoid contiguous locks, on that account alone wo 
should have terminated it. But a tingle lock wonld have brought the next level in 
contact with unfavorable ground, necessitating either a circnitoui! route around n 
ravine or an embankmeut across it; and, to diminish the difficulty, we descended at 
once by two locks. 

At the end of the third level the same reasons for five contiguous locks obtained, but 
to a greater degree; the ground was exceedingly steep at the elevation at which we 
were above the stream, and a wider and deeper ravine was before us. 

The seventh level was teiminated by two contiguous locks, that the eighth level 
might occupy the most favorable ground, and the tenth level was terminated by four 
contiguous locks to avoid a high and precipitous cliff of sandstoue. 

Thus far the left shore was the preferable one, but thence to the month of Fork Run 
the right was decidedly better, because of the frequent occnrrence on the left shore of 
Bteep and rocky ground. We therefore, on arriving at the end of the tenth level, 
descended, iu order to cro>s as soon a* possible; and to do so with the shortest and 
lowest aqueduct, we resorted to two locks. In the valley of Dunlap’s Creek the 
descent from an upper to a lower level is only in three places effected by two contigu¬ 
ous locks. In the first two cases it was to shot ten the distance to avoid very steep 
ground and .to take advantage of very favorable flats. In the last case it was to dimin¬ 
ish the height of walling necessary to pass the cliff, which occurs iu the seventy-first 
level. 

The reasons for crossing Fork Rnn in the nineteenth level have been already given 
iu the second instauce near the mouth. It was crossed to save the distance to a favor¬ 
able point for crossing Dunlap’s Creek above the mouth of Fork Run, to say nothing 
of the ground on the left shore of Dunlap’s Creek being decidedly preferable to that 
on the right for nearly 2 miles. 

Dunlap’s Creek was then crossed, because the expense of crossing Brush Creek, Lick 
Creek, and sundry smaller runs which enter on the left, would, iu itself, have been 
more than the expense of crossing and even recrossing Dunlap’s Creek; and, besides, 
the ground on the right for more than 5 miles was known to be much better than that 
on toe left. 

The canal subsequently crosses Dunlap’s Creek four times in its progress to the mouth 
of the creek. The high and extensive cliffs which occur on the right shore between 
the fifth and seventh miles, it was thought, entitled the left shore to the preference 
during that distance; but the entrance of Ogley’s Creek just below the fifth mile, and 
the continuance of very steep and rocky ground on the left, again renders it expedient 
to gain the right, shore. 

The last two crossings of the creek are incurred rather than wind around the bend 
of the stream, on the right of which there is a deep ravine, and very bteep and rouky 
ground: and as, agreeably to your instructions, the canal was, if practicable, to follow 
nearly the direction of the turnpike beyond that bend, oue crossing, to avoid the rocky 
ground alluded to, necessitated another to conform to your instructions, since it was 
found practicable and altogether more expedient to follow the directiou of the turn¬ 
pike than the very circuitous course of the creek. In evidence of this fact the alterna- 



of the deep cut in the sixty-secoud level. 

As to the termination of this subdivision, you remark in your instructions to me, 
“ Since it may reasonably be expected that, if ever a canal be made across the Alle¬ 
ghany Mountain- to James River by the route to be surveyed, it would be continued 
down the river, or the navigation of the river would be so far improved as to admit 
the passage of boats such as would be adap ed to the canal, you will, to provide for 
either contingency, so conclude your survey on reaching James River that the length 
and height oi an aqueduct .to reach Covington may be detenu lined, (as in the event of a 
continuation of the canal it is through that town that t he chief engineer of Virginia has 
recommended its location,) besides s > locating it that in the event of its termination 
on this side, and the improvement of the navigation of the river by locks and dams, 
the lockage, &c., may be drawn to a basin on such a level as would be formed by the 
construction of a dam of some moderate elevation.” 

The location exhibited by the profile of the canal refers to the latter supposition, and 
the descent from the last level to the surface of a basin formed by a dam 8 feet high, 
two hundred and seventeen yards below the mouth of Dunlap’s Creek, is supposed to 
be effected by a lock of 12 feet lift. The length of the dam is 300 feet. 
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On the supposition of an aqueduct to cross to the town of Covington, in order to 
admit the requisite thickness to fchs arches and be beyond the reach of freshets, 
(which rise from & to 10 feet,) the seventy-first level should b** continued across the 
river; the length of that level would be one mile and eight hundred and thirty-five 
yards, including an aquedact 300 feet longiind 21 feet high, counting from the bottom 
of the stream. 

The heights of freshets in DnnlapY Creek vary, of oonrae, with the fall and width of 
the stream, but they may be said to rise from 5 to 7 feet at most. The general depth of 
the stream is so trilling that only the low-water mark, has been represented on the 
profile; the height of aqueducts, walling, &c. t is, however, odunted Iron) the bottom 
of the stream. 

On reaching the valley of Dunlap’s Creek, those considerations obtained which yon 
iu reference to the introduction of a supply of water from Dunlap’s Creek 
“the risk of inundation from freshets,” the 
require but a short feeder from a suitable site for a dam 
section of a dam on an enlarged scale is given ou the 

yards. 
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the location, render* it 


table, with the map and profile, 
dwell long on this subdivision* 

The reasons for first crossing the creek when it hid been 

River from the right bank of Howard’s Creek were simp! 
was diminished and more favorable ground obtained on the 
considered these and remained on the right shore oar line 
to cross the Middle and North Forks of Howard’s Creek, 
tb© ninth and tenth levels the canal four times crossed a channel occupied by » 
part of the stream in time of freshets, but the stream may easily be confined to the 
main channel by a short dike, and therefore it was not considered an objection to the 
location. 

We recrossed the creek in the tenth level for similar reasons; that is, to shorten the 
distance, Ac., because, as we just now observed, the Greenbrier was to be crossed above 
the mouth of Howard's Creek. 

Id tli« eighteenth level we unavoidably cross the turnpike, anil it may be as well to 
remark that the transverse slope along the nineteenth level, although represented very 
steep, is terminated by a flat not more than about fifteen feet above the canal; and 
the cutting represented at the end of the level is the height of a point of bottom-land 
which we cross because of the precipitous slope of the ground near the creek. 

The walling is nowhere very considerable, and where it, has occurred i 


general, it may be remarked that the canal occupies 
throughout this subdivision. 

Ou arriving at the bench-mark designated as the termination 

is 3 feet below the bottom of tbe canal at the last level, 
on the supposition that an additional supply of wafer 
This it was found cau be accomplished by a feeder 1,260 

cutting, and a dam across the Greenbrier of 108 




ran op 






We shn 
the parts 
the tuunel 




with the exception 
encountered froi 

4 miles 




the mm 
1.1 feel 


in trod ace a supply from Greenbrier River into the canal was 
located from the western end of the summit-level, at an inclination of 6 inches pef 
mile, until it intersects the Greenbrier River, or, rather, until a dam 5 feet high was 
required to turn the water into the feeder. The length of tbe feeder, by the route sur¬ 
veyed, is 31 miles 130 yards, but as it includes a tunnel of 5 miles and 200 yards through 
the spur of the Alleghany Mountain, which divides Howard’# from Anthony's Creek, 
onr reasons for not surveying the route, also, around that spur, as you directed, will 
be given 

into such portions that the first and third will include 
common to both routes; and the second portion, including 
compare directly with that part around the spur, from the end of 
inning of the third part, 
pursues a level along pretty favorab 
places where deep enti for short distances must 
to within but a abort distance of the tunnel 

and 396 yards. 

The second section continues on m level but 100 yards, when 1, 
by the two cuts, which are supposed to terminate at 35 feet dept 
tunnel; that is, the cut on the southern side is 1,187 yards long, 
yards, and tbe uortheru cut 310 yards long; the remainder of this section 
740 yards farther to the aqueduct over Anthony’s Creek; making the 
secoud section 6 miles 747 yards. 

Now, suppose, instead of tunneling through this spur of the mountain, we 
level, and see wbat objections there are to this location. 

From tbe end of the first section, the level was continued with the intention to 
sue it until we should arrive, as we did by the route through tb© spur, at the first 
favorable point for crossing Anthony’s Creek ; bnfc an experiment of but 10 utiles over 
wbat we knew was a fair specimen of the remainder induced ns to suppose that, had 
you been present, you would have considered it, as we did, useless to proceed farther. 
The spur is indented on both sides by innumerable ravines, bounding the small branches 
tributary to Howard’s Creek or tbe Greenbrier River; and, as a proof of the great 
variation from anything like a tolerably direct course necessitated by those ravines, 
while, by<tbe route of the feeder, followiug the proper level or inclination, theilLsUuce 
is 10 miles, between tbe same points, by the road throogb the valley, the distance is 
but 5 miles. 

ow, b t \^ former surveys of last year through the valleys of Howard’s Creek. 

ver, and Autbony’s Creek, from the point where we terminated 
experiment to the point at which we should be obliged 
cross it, the distance could not be bss than 21 
ground no more favorable than was that which we had found to double the distance 

e standard, without an actual location, we should have txmsid- 
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ered St We might, therefore, with little risk of magnifying the length of feeder 
by this route, add at least one-third to the 21 miles, and thus make the saving of dis¬ 
tance by the tunnel 32 miles. This excessive length, however, would not alone have 
deterred ns; but, knowing as we did that almost throughout these 32 miles the feeder 
would pass over very steep ground, varying from 2."» u to 45°, we concluded the losses 
of such a feeder, so situated, would certainly leave a supply altogether inadequate to 
the wants of the canal; or, In fact, we conclnded the other was the only practicable 
route. It was this conclusion which determined us to improve the means at our dis¬ 
posal in the execntiou of surveys which it was known to be desirable, if possible, to 
finish before the close of the 8©ason. 

The third section inclndes the remainder of the feeder. It begins with the aqnednct 
across Anthony’s Creek, which is 40 fe-t high and 120 yards long. Different experi¬ 
ments were made to ascertain the most favorable place for crossing this creek at a less 
elevation above its bed. Ia one case, with an aqticducr, of 32 feet high and 170 yards 
long, it increases the length of the feeder 1 mile; and in another, still higher up, with 
an aqueduct 20 feet high and 133 yards long, the distance was increased to 3 miles 312 
yards. The site at last adopted was that at the point lowest down the creek, beiug the 
best that could be found. 
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28. 35, 28, 34 . Clay. Loo*© rocks. 
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28, 34.do. Do. 
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34,35,45.do . Rock sod loose rock. 
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A reference to the foregoing' table shows, as the most unfavorable feature of that 
part of the feeder between Anthony’s Creek and its termination,, the steep slope along 
which it necessarily is located ; nor did it seetn but that this difficulty would be rather 
increased thau diminished by keeping a higher level. The two tunnels which occur in 
the 13th and 17 th miles are particularly recommended, in preference to the circuitous 
course we should pursue in following the level around those points through which we 
tiiDuel, For, omitting any cutting at either eud of those runnels in the one case, while 
the distance through is but 21 yards, the distance around is 2 miles 1,000 yard|, over 
very rocky and precipitous ground ; and, in the second case, the tunnel is but 100 yards, 
and the distance around 1 mile 73d yards, over very unfavorable ,round. It will be 
seen that limestone is but very seldom crossed by the feeder; generally speaking, a com- 

S act sandstone is found; rock-excavation will occur in but few places; loose ricks, 
owever, are along a great part of the line, beneath which there is a clayey and grav¬ 
elly soil. When walling is mentioned, it is snppo-ed uecessary on account of the per- 








*■* ** 




be raised to almost any height, and the relative lengths of dams of 30,50, €0, aud 70 
feet high are as follows, (referred to on p. 773): 

Dam 30 feet high; length at bottom, 70 yards; ditto at top, 132 yards. 

Dam 50 feet high ; length at bottom, 70 yards; ditto at top, 195 yards. 

Dam 00 feet hign; length at bottom, 70 yards; dit o at top.212 yards. 

Dam 70 feet high ; length at bottom, 70 yards; ditto at top, 228 yards. 

The area and prism of each are given below : 

Dam 30 feet high ; area, 023.155 ftqnare yards ; prism,2,590,630 cubic yards. 

Dam 50 feet high ; area, 1,278,400 square yards; prism, 8,578,148 cubic yards. 

Dam 00 feet high ; area, 1,737,162 square yards; prism, 14,000,000 cubic yards. 

Dam 70 feet high; area, 2,191,046 square yards; prism, 21,000.000 cubic yards. 

The site of the dam selected the first year, in making the experimental surveys, was 
higher up the river, (720 feet above file base-nt *rk,) but it would overflow a much 
greater area iu proportion to the cubic contents of the reservoir. 

In every ewe, however, where there was occasion for the discretionary exercise of 
judgment in the execution of the duties assigned to Lieutenant Fessenden and myself, 
th© alternative to the course adopted by us was never rejected without our concurrent 
opinion that its comparative advantages could not bring it hereafter iu competition. 

A report of the other objects (the railroad from Covington to the Greenbrier River, 
and the connection of the Roanoke and Kanawha) which subsequently occupied the 
party under me is delayed until the drawings shall be more advauced. 

I aiu, sir, very respectfully, your obedient servant, 

William Cook, 

Lieutenant United States Artillery, on Tovoaratthical Duty, 










Sik : By the arrangements of the dnties of the field for the season, the party destined 
to examiue and locate a line of canal or railwav from the mouth of Howard’s Creek, 
down the Greenbrier and Kanawha Rivers, to the foot of the Great Falls of Kanawha, 
having been placed under my direction. I have now the honor of submitting a report 
upon the operations which occupied me during tlie summer. 

Early in the season the leveling and survey commenced at the month of Howard’s 
Creek, and was continued, without intermission, down Greenbrier River to its inter¬ 
section with Kanawha or New River, aud from th nee to the foot of the Great Falls. 

Returning to the mouth of Green brer River, a line of canal was examined from 
thence to the mouth of Little River. This is regarded as a portion of the Roanoke and 
Kanawha Caual. 

In describing the line as located down Greenbrier and Kanawha Rivers, three divis¬ 
ions are made: 

1st. From the mouth of Howard’s Creek to the month of Greenbrier River. 

2d. From the month of Greenbrier River to BowyeFs Ferry, (on Kanawha.) 

3d. From BowyeFs ferry to the foot of the Great Falls. 
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Greenbrier River presents those characteristics which are peculiar to streams having 
their principal sources in the elevated regions of the Alleghany Mountains. In pursu¬ 
ing i»nd forcing its circuitous passage through the many ridges of mountains that are 
intersected, it is frequently confined within very narrow limits, and in such cases t is 
invariably bounded by steep, rugged, and often precipitous banks. At other points 
the hills gradually recede from tlie river, and rich fla s appear, which offer every facil¬ 
ity for lhe construction of works c f art. 

To obtau nnniitely every feature of the valley, and thereby insure a judicious selec¬ 
tion of that side along which a line of canal might be most advantageously heated, 
it was thought expedient to examine carefully both banks of the river. From the 
facts thus a curat ly developed, it will be seen that the right bank is decidedly to be 
preferred, both from its features being generally more favorable, aud from its southern 
exposure. 

In many instance*, where bluffs are met with on one bank, more favorable ground 






and cliffs occur at 
in any one instance 




aud a small portion of canal. 

The highest freshets on Greenbrier average from 9 to 13 feet; in one or two instauccs 
it has been known to exceed 15 feet, but this rarely occurs. 

In order that the aqueduct may be placed entirely beyond the reach of the highest 
freshets, and the quantity of drift-wood and ice which is brought down during the 
winter, the water-line is suppostd 33 feet above low-water mark. The length of the 
aqueduct is 167 yards. 

To descend from this level to the level of the first section, two lock® of feet lift 
ar© required. 

A supply of water taken from the Greenbrier River at a suitable point above may 
be received at the commencement of tbe first level under the most favorable circum¬ 
stances. 

In order to avoid a tedious repetition of the same facts, which continually rpcnr, a 
tablets attached, exhibiting the length of each level, the number of culverts required, 
the extent and height of walls, and the general character of the ground. 

As far as it has lieen practicable, tb« liue of canal has been located at the foot of tbe 

bill.►'li»pet, about 15 feet above tbe surface of the water. This position is recommended 

by the greater uniformity which it offers in excavation ai-d the greater facility with 
which any given level may be retained. 

From the first to the end of the fifth level no material difficulty is met with. Th© 
line is traced alternately through flats, generally narrow, but wide enough for all prac¬ 


tical purposes, aud along the river-bauk, often rocky and steep. Tbe streams whieli 
are crossed are generally small mountain-drains, which yield during tbe summer 
months little or no water. The quantity, however, of stone and gravel which is 
brought down by the current after heavy rains renders it advisable, iu most cases, to 
pass them under the canal through small culverts. 

At the beginning of the sixth level the line intersect® nigged cliffs of limestone, to 
sustain the level of the canal, along which a wall 863 yards in length aud 20 feet high 
is required. Its construction is facilitated by the suitallenes® of the stone on tbe spot 
and the ease with which its base may be placed below low-water mark. The water 
along the right bank, though rapid, is generally shallow. From thence to the eud of 
the seventh level the ground is quite favorable. 

In tbe eighth level perpendicular cliff* of limestone again occnr. The water at the 
base of these cliffs is deep and rapid. Near the end of this level the line crosses Mill 
Creek by means of au aqueduct 100 feet in length and 17 feet above the water. This 
stream is remarkable from the singular fact of its disappearing entirely 9 or 10 miles 
from its month, aud, after flowing in a subterraneous channel through this distance, it 
suddenly gushes up in a ravine at the foot of high perpendicular cliff-, and soon after 
puts in operation a mill, which is kept in motion by it throughout th© driest seasons. 

A short dist*nce below the mouth of Mill Creek this level is again embarrassed by 
cliffs of limestone, requiring a wall. Opposite this pointa long rapid commence, and 
a suitable point may be found for a dam ; one h or 9 feet high, and a feeder 946 yards 
in length, would ftirnidi a fresh supply of water at the commencement of the tenth 
level. Early in this level vertical cliffs of limestone are met with, which will require 
a strong wall, having its base generally beneath low-water mark; water along the 
base deep and rapid. 




















APPENDIX ¥. 


789 


From thence for some distance the ground is favorable. Toward the end of the 
level the line intersects Muddy Creek Mountain, along the declivity of which the canal 
necessarily occupies very unfavorable ground. The geueral slope averages 18°, and is 
covered for the most part with fragments of sandstone and conglomerate rocks. 

About the beginniug of the fourteenth level the mountain recedes from the river, 
and the line ocenpies a very favorable flat until it iute’sect**Muddy Creek. Tills creek 
la crossed by a small aqueduct 50 feet in length and 19 feet above the water. 

The quantity of water which Muddy Creek yields during the summer montliB is 
qnite small. Should its supply, however, ever be required, it might easily be thrown 
into the canal by a moderate dam and a short feeder. 

From hence, through the sixteenth, part of the seventeenth, eighteenth, and part of 
the nine eenih level the line is traced along k hill-slope, frequently steep and rocky. 
Several culverts are required and some walling, the extent of which is shown in the 
table. Through the remainder of the niueteeth level the nature of the soil admits of 
easy excavation. 

Through the twentieth and part of the twenty-first level the line occupies a 

and rocky hiJl-slope. Fro u B. M. No. 20 to the 










an 

This stream discharges a quantity of water in wet seasons, but 
months it nearly goes dry. The deep cutting along this level 
owing to the general steepness of the hill-slope along which it is located. Toward 
the end of this level the river suddenly turns from a southeasterly to a northwesterly 
direction, forming thereby Strieker’s Neck. Ou the east side of this bend, cliffs of 
compact sandstone rise vertically from the water. This point presents a greater 
obstacle than we have yet encountered. The most unfavorable portioU extends 266 
yards; in this distauce the ris'er descends 10 feet, and the whole course of ipi impetuous 
current is concentrated at this point. The base of the wall required here must una¬ 
voidably be placed beneathed low-water mark, in deep and rapid water, and should 
formed of the strongest materials, to resist the powerful pressure to which it 
exposed dating a freshet. 

Mo opportunity is offered of avoiding this difficulty by crossing the river, 
an equally unfavorable uature present themselves on the left bank. 

Thepr tile is the development, of the line around this point. Tile distance, 
may be lessened more than half a mile, and th s obstacle avoided, by tunneling 

yards through this neck, or by a deep cut 76 feet. The point alluded to is ootitai 
between the letters x and y ou the map and profile. 

Through th© next five and part of the sixth levels the canal most also lie supported 
in a great measure by a strong wall, having its base freqneutly beneath low-water 
mark. 

From the middle of the twenty-eighth to the thirty- 
ally favorable, with the exception of one or two 
comes steep and rocky. In this distance numerous sina 
ivill require, for the reasons given above, 






s 


The valley of Kanawha River presents, in a great measure, the same characteristics 
as that of Greenbrier River. Probably there is not another Btream in the country, of 
equal size, which furnishes less bottom-laud along i s banks, aud which receives so 
few tributary streams of any size. The flats which are found are generally so narrow 
and occur so seldom that the valley is, comparatively, a perfect wilderness. The nu¬ 
merous rapid® and fulls, which are met in nearly every mile, form a striking feature of 
this river. The bed of the stream bob g very wide, and the water allowed in most 
eases to flow off freely, the freshets seldom exceed 13 feet. 

Although the soil of the flats is generally light aud sandy, the hill-slopes are usually 
covered with a tbl* k growth of flue timber, such as tile poplur, the beech, maple, white 
and red oak, aud some pine trees. 

The numbers of the levels are supposed to continue from the commencement of th© 
first division. 

From the commencement, then, of this division to th© end of the thirty-seventh 
level the liue passes through a sandy flat, ottering but little impediment. Through 
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the next two levels, the declivity of the hill being steep and rocky, fome evnba* kmenta' 
and walling are required. The extent aud height of each is exhibited in the table. 

Opposite ihe last level the stream descend-, in a few yards, 13 feet, forming what is 
called “Tug Falls.” The river at tbe head of this fall is rather wide; in every oilier 
respect it presents a very favorable site for a dam. From hence, thtonga the next live 
levels, the l*ne meets with no obstructions. Iu the forty-second level Brooks’* Falls is 
passed. _ Thq river is here 29 S yards in width, and descends 9 feet over * ledge of rocks 
extending irom bank to bank. This is a more favorable j?oint for furnishing the canal 
with a new supply of water than the c oo colic* d above. A dam 8 or 9 fee*, high, sod 
at feeder less than half a rn le in length, would effect this object.. I»» the forty-filth level 
the lin -» intersects the cliffs just above Richmond's Falls. To is fall is a very prominent 
feature of the river, aud the ohstscles Imre, on the rubt b mk, are of the numt serious 
nature. The river descends perpendicularly over a ledge of rocks 23 feet high, and is 
bounded on either side by high vertical cliffs of compact sandstone. On the right bank 
the cliffs commence some Yards above fhe falls, and extend tb»oiieh Ihe forty-sixth 


the canal most 









s the opposite one. Hence, 
immediately at the falls is 


eluded by the simple fact that the obstacles on the left bank, both above and below, 
are equuily great. Through the remainder of the forty-seventh level the line occupies 
ii narrow, sandy fiat. For the next mile and a half, iu the forty-eighth level, the bill- 
slope is steep and rocky; this is again succeeded by a favorable fiat, which continues 
to the end. Iu crossing the valley of Meadow River, the embankment is greatly in¬ 
creased, owing to the necessity of retains: g~the level high enough to place the canal 
above the reach of the high freshets to which thin small stream is subjected, as indi¬ 
cated by the quantity of orift-wood collected ou the flat at its month. Aqueduct, 33 
yards in length and 14 feet high. Through the next nine levels the canal is generally 
located along sloping ground, varying from two to twenty-three degrees. In two in¬ 
stances some embankment and walling are required. 

In the fifty-ninth level Laurel Creek is passed. About a quarter of a mile above the 
mouth this creek forks, and discharges its water into the Kanawha through throe dif¬ 
ferent channels. A small darn at the forks would throw the water into oue channel 
and save the expense of two culverts. This level, after passing through a sandy fiat, 
encounters a very rugged hill-slope, along which a strong wall must be constructed. 
Owing to the sodden bend wnich the river here makes, the right bunk is exposed to 
tb© full force, during high tides, of an impetuous current. Through the remainder of 
this level and the next the ground is more favorable, sloping from one to 10°. From 
hence to the end of the seventy-first level the canal is located, for the most part, along 
a steep and rocky hill-slope. The degrees of declivity, given in the profile, along each 
level will show in each case the extent ol deep cutting. The table will also exhibit 
the length and height of each portion of walling. Opposite the end of the sixty-tilth 
level the river descends 11 feet in a few yards, aud a favorable site may be found fora 
dam. To receive this fresh supply of water, the level of the canal is lowered by two 






of tbe stream being 




bill-slope, which is frequently steep and rocky. Near tbe beginning of tbe eigb y 
fourth level a suitable site occurs for the erectiou of a dam. A fresh supply of water 
is thought of thus early, from the circumstances that no convenient site for a dam is 
found between this point and the end of the line; and the canal could not be lowered 
below this without materially jeopardizing its safety. The second subdivision is sup¬ 
posed to end at Bowyer’s Ferry. 

Length of this division, 45 miles 901 yards. Total fall in the river, 399.415 feet. 


THIRD SUBDIVISION. 


From Bowyer's Ferry to within 2 miles of the Great Falls the valley of Kanawha 
presents a novel and frightful appearance, and the obstacles that are met with lire 
decidedly more formidable than any that have even yet- been encountered and over¬ 
come The river here breaks through Sewell Monutam, and is confined throughout 
wiibiu narrow limits, bounded by rugged banks aud precipitous cliffs, rising many 
hundred fuet above the surface of the water. 

Immense masses of rocks, which have been ejected from the cliffs Dear the brow of 
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tbe mountain, cover the lower slope on both sides of the valley, giving to the whole 
a most appalling appearance. In many instances these huge fragments have been 
precipitated entirely across the bed of the stream. In such places the river when 
agitated and swollen by heavy rains.-the current; being obstructed in its course—fre¬ 

quently rises from 35 to 50 feet above its usual height. 

Numerous rapids and falls occur, over which the water rushes with deafening impet¬ 
uosity. 

From this faint account of the general character of this portion of the route, it will 
immediately be seen that the b*d of a canal must unavoidably he supported through¬ 
out tbe whole distance by a tiigb wall, capable of resisting the iiiMueuse pressure to 
which it must necessarily be exposed from tbe impinging of this furious current. 

There is generally sufficient space (with the exception o.f three or four poiuts noticed 
in the profiles, when tbe cliffs rise vertically from the surface of the stream) between 
low-water mark and the blnffs for the construction of such a wall. This space, how¬ 
ever, is usually occupied by the immense masses of rocks alluded to above. 

In all this distance there is but one small flat; hence, the want of materials on 
for puddling the 
In making the survey 



uow in 
report. 




ver the line gains a narrow 
aqueduct 23 feet above 





along which it continues until it crosses tbe river 
surface ot tbe stream and 213 yards in length. 

From hence to the Great Falls of Kauawh » the line occupies a favorable flat. 

To descend from the level of the last s ction to the surface of the water at the foot 
of the Great Falls four locks ot 9.8 feet lift are required. 

A ledge of rocks, extending diag< nally across the river and over which th«i stream 
descends perpendicularly 21 feet, forms what is known as the Great Falls of Kanawha. 
The main body of water passes through a sluice about. 10# yards In width uear the left 
bank. The remainder of the ledge is ouly covered at high tide. 

Just below tbe falls there is a most beautiful natural harbor, the river being here 
650 yards in width and 10 to 15 feet deep withiii a few yards of the shore. 

Length of third division, 21 miles 1,638 yards; total fall in the river, 340.325 feet. 

In conclusion, it ubay lie proper to remark that hereafter, on making a more ui mute 
and protracted examination of the ground preparatory to a permanent location, many 
alterations may be suggested in the position of the Hue of canal am} its appurte¬ 
nances. But it is believed that no material difference in the total expeu: 

' result from each partial deviation. 

All which is respectfully submitted. 
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From hence there are in all 42 levels and 46 locks to the surface of the water in the 
basin below thwGreat Falls; but the length of each level bellow Bowyer’s Ferry, with 
suoh other detail* as are included in the table*, are reserved until the drawings shall 
Iimei more advanced, on which every featti e of the section will be fully exhibited. The 
precise termination of each level, with the most suitable pos tion for the locks, in- 
▼olves consid emit ions which are not at this time fully matured. 


Georgetown, D. C. t 
Topographical Office, March 14, 1828. 

To Capt. Wm. G. McNeill*. 

Sir : I have the honor to submit the following table, exhibiting the discharge of the 
several streams which may be nsed for the supp y of the proposed Roanoke and Kan¬ 
awha Canal, from the mouth of Little River to ttoe forks of the Roanoke, together with 
some few remarks upon those streams and the more important, mineral localities ob- 
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cubic feet 
discharged 
per secoud. 


* » m # # « • • * 

- ft * ft • • » «»• • ft ft » « « soi m m ft m » • • m m m m m m <■.. ft • * • ♦ * * » w * 

• * m m • am m » aw <W> ft at. aw aw am am ft aw. ft aw « aw <w aw m * aw ft aw aw aim aw « * ft aw 

• • » » • * - <"> • * • ft * a* am. m m ft aw aw aw am aw am - aw am. mi ft « ft » am aim • ft 


Fork of Elliot's Creek, at the forks 
Do. 

Do ... 

Do .. 

North Fork of Elliot’s Creek, at the forks. 

Do..... 

Do............._....................... 

Do . ................. ............... 

Billot's Creek, to on I h ........................... 

Sooth Fork of Roanoke, above Elliot's Creek .... 

Meadow Creek, near Hay’s .... ................ 

Little River, near the month of Meadow 
Little River, 3 miles below Thompson’s 
Little River, at the commencement of 

the summit-level..... 

Do...... 

Do 


• I® a» ifflt * 


aw » ft am aiw w at ait 


awt aim 10 aft ft 


» <w • aw a 


1827. 

August 

October 

August 

October 

*» 

September 


22 

12 

7 


5.48 
9.00 
5.08 
5. 45 


Slight fresh 


22 

12 

22 

22 


11 


8.00 
4.60 
4.03 
12.02 
28. oo 

44 

.04 
.70 


118.00 

97.00 

111.05 



fresh. 


About the minimum. 
About ill© minimum. 


fresh. 




The nnmber of mills upon th^se 
The measurements were made 
the miuiniuui supply of the strea »'8 
be seasou wak unusually small, 
ns an opportunity of ob erving 
Little River, I uniformly 
been lower than 
certainty, be assumed 
In comparison 

Little River is very much the ►lv rtest, and 
is obtained from springs which have their rise wirhiu 
a distance general y cleared aloug 


* renders complete accuracy unattainable, 
most favorable circum-tances for Laming 


the quautiry of rain w 
intervals of its falliug were ho 



tiar¬ 
as to 







» 

the v 




greater proportion ot 
few hnndre 





river, 

whole of its le 

fore, can teud to lessen its supply materially ; but should any circumstances whatever 
produce this effect, we may have resort to a reservo r, for whi h the valley of the river 
is well adapted; and a reservoir may also be formed in the valley of the South Fork of 
Elliot’s Creek, near the fork, for a supply at that poiufe. 

The Cf*unt»y is generally what is termed a limestone country, except about the upper 
part of Little River, where we have sa< dstoue. 

Compact limestone is the most almudanr. mineral production , but as to its presence 
united with the oxide of manganese, am. union suitable for water-lime, I had not the 
means of ascertaining. 

A tine locality of bnhrstone was observed on the South Fork of Elliot’s Creek, 12 
miles f om the Roanoke, containing a great proportion of silex,and very porous. 

Iron ore was noticed on Little River, ferruginous red oxide of copper ou Elliot’s 
Creek, and galena or sulphuret of lead on New River. 

I am, sir, very respectfully, your obedient servant, 

John M. Fessenden, 

Second Lieutenant Fourth Artillery , on topographical duty . 
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Topographic a l Office, 

Georgetown , l), L\, February, 1128. 

To Capt. William G. McNeill, 

United Stale* Topographical Engineer: 

Sir: Agreeably to your instructiona, I have the honor to report upon the duties as¬ 
signed tome wbile'employed upon the surveys and examinations relating to & pro- 
posed rout** for a canal between the headwaters of the Kanawha and James Riven,in 
the State of Virginia. 

During the months of August and September, 1826, and the months of May and 
June, le“27, I ascertained, by frequent measurements of the streams ou each side of the 
dividing-ridge, the quantity of water to lie relied upon for the supply of the summit 
level, together with ‘he portions of caual between the extremities of the summit-level 
and Jack sou’* and Greenbrier Rivers. 


In the mean time I also made uti examination as to the supply of water for a canal 



The following tables contain the quantity of water discharged by the several stream* 
to be relied upou for the supply of a canal on the different routes examined: 


Table I.— Exhibiting the quantity of water obtains! by the measurement of streams m lit 
proposed route for the James Hirer and Kanawha Canal, in Virginia, during ike month* of 
August and September , 1826. 


Hail* of stream meas 


When 

measured. 


Where measured. 


Jackson River 
Do . 


» • • « » ™ • * * ™ • * 


Do 


* * « » • m m * • • « • • • 


* as * * * <® m. m m • « *» «8» *8 * 



Dunlap V Cm 

Do. 

Do .... 
Do .... 



«' ska m * 


■ *> * » *8 


• » • • '88 m Mi 80 ' » ass ass 


• • ■ ai • * 


Do 


88 » * * m 


Do 


• * at 




Craig’s Creek 
Do .... 
John’s Creek 


® • *» # 


• « * 9 a m m m 


Do « ♦••••••• 

Greenbrier River 
Do. ........ 

Do . m tit m m m m * v ass • an a* • • an 
# «> a» # « » m m m 

Bn • m 9 m m m m m 

Do......... 

Do......... 

Do......... 

Do ........ 

Do ........ 

Do. 

Do.. 

Do._ 

Do ....... 

Howard’s Creek . 


Do..... v . 


* » « * 





m • • * 



w m m m 



m m • • • » 


® # w m m 




• • • • ■ 


• • • • 


Aug. 


m m a m 


• • 889 @8 9® 


m m m 9 m m m m m •*** o a*i ® ssn • » 


Sept. 


Aug. 


2* 

6 


10 

20 

20 

21 

25 

5 

6 
7 
7 
-I 

7 

8 

B 

25 

10 

19 


A! Pitcher’s mi 11, near Covington. 

Above t he mouth of Dunlap's Creek. 

Above Pitcher’s mill .. 

Atrove ibe mouth of Potts’s Creek.... 
Below the m urb of Dunlap's (’reek.. 
Below the tuouth of Augisj’s Creek.. 

At its mouth .—.. 

Above the mouth of Snake Run ...... 


«• m «8» *89 ..I as 


• <*> S9S *8> at 


S88I m *9a 888' 8* • « » 888 • * m a«a ait 


*81 %. 888 a* as 


899 Ml m m Mi as * sob* M8I 8888 1881 as aaui 


>888 4* US' 888a 4» 


Quantity «t 
' wakr per 
sreued in 
oak. feet 

_—.a.,,...4.■■■■■■ - -- 

1 an 3 

i5t i 
| i«« 

• 1Si. i 

1 2*s 

1 «■« 

1«B 


as m * as 


as 888. aBB' an 881. *iai *88' "88 


888' Ml 881 *8) 


«• « » » 


m a* m * 


988 «* W a88' 


• • • « 


a» 88 <rn m 8» « 


w * • • 


W » » <88 *81 «B8' aw * 


• * • * • m m 


• • • 


« «888' m> <* m m m 


• • an at 


8» • * • 




..... do «... ...» 
Below the mouth 
Below the mouth 
At its mouth.... 


@8. m m m 


m m m m 




• * * * • • • • 9*8 • 


Below Johnson’s mill . 

At Johnson’s mill, when there is 
bead of water at the mill 
Above the mouth of Howard's Cre 

.... do .... 

At Bright ’11 mill ... 

On© mile above Bright's...... 

Above Howard's Creek.. 

Below Howard’s Creel:;... 

Six miles below Anthony’* Creek 

At Bowen's mill .. 

Below Bowen’s mill ............. 

A bove Mr-0 lure’s mill............ 

At :•('iu*e*smill................ 

Above Laurel Run ___........ 

A bove Stamping Creek........... 

Below Howard’s Creek........... 

Below the White Sulphur Spring* 
..... do.. 




a maximum 


s Creek.... 


m m m 


asm OSS 


if .. 






JtL 


1314 7 
69. H 
70L« 

na« 

K.0 

UTS 

*7 

m • 

U3 

«I< 

a 1 

it i 
lli I 
1U 
ts 
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Table I.— Exhibiting the quantity of water obtained , #c. 


Nao r of stream measured. 


Where measured. 


Qu-unity of 
water per 
second la 
cab. feet. 


Howard's Creek . 

Do-..... 

Do •.. 

Anthony's Creek 

Tin 

JlJFt P « m <*. 

Spring Creek .... 
Locust Creek.... 

Do .... 
Stamping Creek . 
BeaverCreek ... 


• • m> # « ■ m m » # m m 


# l i • * « » » « ■ 


* m » 9 


*»»«*• 


• • • • 


Aag. 

Sept. 


Ang. 

Sept. 


• » « • 





• • m « • 


* 9 m m 


• m • • •••«•«•• 


i • • t « * • i 


*••«»•*•••• -mm 


m m » • 


» « « <ili » » mi » * * 


25 i A Hi 1 11#^ sn © n fa »«** * * * ® # # ® I* *» • *. #«*«•••«•••• * 
5 do. 

5 • „ *Id 

(j ...... do .......... .... ................... 

21 Six miles above its mouth.. 

7 Near it- junction with Greenbrier River 

8 i Near its mouth ...... ..—..... 

8 ( At a mill near its mouth ... 

9 i l.ii' ciiui ill In in out-o.......................... 


• m m * 




• m, m « m m m 


* «at 


a • » «# 


B • • • • « 


• • • m • 


* «*»«*••••■• 


• • • ® 


a a m m « 


m> ® m m m m 


m m m <•> «> 




« » » m m 


m • m m « • * 


6.83 

12.9 

10.9 
M. 3 
11.5 

9. C 
0.66 
III 111# 
5.00 


» m m • 


* « • • • 




Jamee 





“W —m 


Mane of stream measured. 


When 
• measured. 


Jackson's 

Do. 


» .* » in « a> » * « » • • « * tat .in .hi 


Do......... 

1 o......... 

Do ........ 

Greenbrier River 


Do 


« m> m m 


« » • » . . . .. « • » » * 


• -iii' * 


Do 


iHfr t» (fit « flfflr 


• «P m 'HUH m 1 HH 


June 


Augley’s (or Ogley’s) Creek.May 
AjW) • « • mi m » * * • • w * » « • ■ • • ® • June 



■ m 9 » « • • • » w « m * 


Do. 

Do. 

Do 


* n # a • • • -i- s- 


9 <m » « mm 


• • • • 


*••••• # 



* • • • 


m w m w* 


• • • # • 


• • • « 


• m m » • 


BaoWt Creek.... 
no 

TM 

» id- «!, -mi i«in * * 

IVi 

Do.......... 

TPetts f » €rfok ...... 

Mill Cwi ....... 

Dirkfnm 9 n Ena. 

Spring Crmk ...... 

Ijci 4 Crerk 
Aotbooy’s Creek .. 






Jnne 

May 




• • • • 


June 


. • • . • 




» • • * 


Juno 


22 

24 

25 
«7 
27 

5 

26 








May 

4 

18 


25 

J 11 IS Cl 

5 

■iii, m 

ii 


23 


Below the month of Dunlap's Creek 
.do « « * . « ii » • . . m . m « . in » « # « m '» « • b » * » « 


do 


.do........................... 

Below month of Howard's Creek 


nil • -111 <11 


do 


>« » • « -in » 


m 1. • n * <u <!■ <iu a 


» • « » • * 


At Bowen’s mill .... 
At McClimi's mill... 
At the bridge ....... 

Near McClure’s. 

At Callaghan's mill.. 
At its mouth- 


<■ m. in in « 


.m. » - » • nn mi * * 9 * • «i ■ • • -in * m »- m 


m ■ « • • i « «- • 


• it » in m w jus •> * <ii iiiiii us « 


• » » • » • m m # m <m 


m » « a • '# ■ * ini' * * 


* • • • 


■1 « « • a® m ■ 


• • • • « 


• • m a 


■ • • « 


• • m ® 


• • « mm 


■m m m m 


» m 9 m 


• ckson 
gate -. 




* m m m <m m m m • m <m 9 


m m m m ®«»iiiiiiBiiBi» *<» 


m • « • * 


m m> w m a 




9 9 9* 


m 9 a» • 


® «* m <». ip. * m KB <B' 


17 Alwve Colonel Crow’s. 
17 Below Crow’s mill ... 

19 At its month. 

21 Below Squire Biahop's 
5 Below Augley's Creek 
16 * .... do ............... 


• «B • 0 


m » m » ® m * w 




• • • « 


m M m » m 




* # • • 


May 1® j At it* moath . 


«■«® 


'do 


• • m 9 • • • 




« * * « 


* m 9 » • • j® 


• • • » • 


m m m m 


84 Near Its Junction with Howard's Creek. 

27 At Burr’ii mill ... 

27 Near its junction with Greenbrier River.. 

•27 One mile below Wiley’s, and near tbe intersec¬ 
tion of the feeder-line, rfc. 




* i 


• m » * .- » • * in • • m m in- * » * 


<» • • «B «! Ill r '» 'B1 SB' » * 'll' ill I® 


W Ml <1, '» » Ml 111 «' 111 111 * '«« * • m * • • « '«» . * '«* *l« 


• B!' *' * 


• • • • 


m • m « 


m • • • B • • 


« • # • • mwwimmmimB 






Quantity of 
water per 
second in 
cub. feet. 


350.00 

56». 78 
607. 00 
1,800.00 
600. 00 
419.70 
i, 768. m 
1,995.00 
1, 97®. 60 
4,000. 00 
6,650. 00 
2,000 00 
1,500.00 
1,224. 00 
8c2 00 
1,800.00 
752. 30 
10.80 
9.50 
50.00 
60.00 


■ <B <p • * 


67.60 
5.57 
80.00 
30.00 
26.00 
27.00 
41.50 
52.90 
79.30 

m 02 

50.00 
19.80 
85.10 
14 2. 7 2 
31.00 
56.00 
84. 00 
433.10 


Not*.—A ll the streams mentioned in the f.»reg*dng tables were measured by means of a float, with 
the exception of Dunlap's Creek, which, on the 10th and 17th days of August, was measured by means 
•of a raate-wier or dam. At mills, the method prescribed for measuring by means of orifioes has gen¬ 
erally been adopted. 

The q lantity of water given in tho fourth columns of the tables is expressed in cubic feet per second. 

1C tizec! 
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Table III.— Of the quantity of water found in the streams on a proposed route for Ike James 

>/ 


Mirer and Kanawha Canal, iti the vicinity of Huntersville, in the county of Pocahontas, 
Virginia, {May and June , 1827.) 


Marne of stream measured. 


When 

measured 


Where measured 


Discharge 
of water 
in cubic 
feet 


Greenbrier River... 

Do.. 

Do .. 

West Fork Greenbrier River 
East Fork Greenbrier River. 
Knapp' Creek. 


May 

Juiie 


• • 


Warm Spring; Run... 


• • • • 




• * • • ■ 


Do .. 




Do 


i! f 


« « m #1 m 


<w «* » 


Deer Creek «........ 

I v i, 

* " * • w « ■ * * * « » • « » « m # a • * 

Camp Run, a branch of Deer 
Creek. 

Du noun's Run, a branch of 
Deer Creek. 

Buffalo Run, a branch of Deer 
Creek. 

Salisbury Run, a branch of 
Deer Creek. 

Buck Creek ...... ........... 

X napp’a Creek............... 

Six oiner small runs......... 




«> m m » 



29 ! Below the mouth of Knapp's Creek ... 

2 Seven miles above the month of Deer Creek- 

Id i Ten miles below mouth of Knapp's Creek .. 

23 I At its junction with East Fork Greenbrier River 
25 At its junction with West Fork Greenbrier Rivet 

29 Near Huntersville.. ..— 

:n Above tbe mouth of Sugar-Tree Creek. 


m m m m m m< 


© “ m m 


Four miles below Warm Springe 


m m m tga m 


sixid 


mm %■ «.■ v a> jmm 


b « us. * m • * » 


at a * * at 




mt mi a • «i « uv mm « m 




m a «> m «» » m 


• » « « ia> *» at » w ■ at at at m 


«> « is m «i up i» 



•> hii <» ms w up ip «• at m a * at *> 


m a» «® a» 


ip <® a m 


19 Above the mouth of Sugar*Tree Creek 
19 Where a feeder would strike them, Ac 


1» 
1«L < 


I will now point out the resources which may be relied upon to supply with water 
the summit-level and tbe portions of canal on the Covington route between the mouth 
of Dunlap’s Creek and Howard’s Creek. It is known from the surveys which have 
been made on this route that we must, iu a measure, depend for a supply of water 
upon the following streams, viz : 

Cnb ft 

Greenbrier River, (minimum supply,) 8th September, 1826... 42.3 

Greenbrier River, (mean supply,) 1826...... 67.6 

Anthony’s Creek, Htta September, 1826..... 11.6 

Dunlap's Creek, 9th September, 1826 ......... 5.5 


» m » * 


» a» «* 


brier River is taken. To show that this supply will suffice to feed tbe summit-level, to 
supply its lockage, and feed, besides, tbe portion of the canal cont iguous to it, we have 
made the same suppositions with regard to this route that the board for internal im¬ 
provement did with regard to the proposed route for the Chesapeake and Ohio Canal. 
Suppose, iu the first place, the navigation to be interrupted four months in the year, 
viz, from the 1st of December tb the 1st of April. Adopting 67 J6 cubic leet per second 
as the mean snpply of water afibrded by Greeubrier River first, in the winter season, 
at the point where the feeder to tbe summit commences in said stream, it will be found 
that the larger reservoir would be filled twice during tbe intemaption of the naviga¬ 
tion, and the lesser teservo r wt uld be filled in nearly one-third of the time required 
to fill the larger one. Hut 67.6 cubic feet per second is certainly much less than, tbe 
mean supply afforded by the Greenbrier liiver in the winter season. (See Tables 11 
and 111.) It is, in fact, thought to be much less than the mean supply during the sea¬ 
son of open navigation. 

So that, while the navigation continues open, upon this last snpponition the larger 
reservoir would be filled at least, every two mouths, aud the smaller reservoir ofteuer 
tlia.ii once per month from Greenbiier River itself. Now, in order that we may ere 
what influence evaporation, &c., may have ui on this supply, let ns make ii. computa¬ 
tion as to (he supply which may be expect ed from rains. 

This, it will be seen, besides making up for evaporation and soak ages in the reservoir, 
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and in the feeder to the summit-level, will leave 11 very large supply which may 
toward the feeding of the summit and portions of the canal contiguous t<» it. 

We shall take an area of 55 square miles, which we suppose to supply Greenbrier 
River with rain-water. This area is chosen from an inspection of the map of this part 
of the country, from which we And that the snoi of the lengths of the streams tributary 
to Greenbrier River exceeds 110 miles; and, from a knowledge of the country, we know 
the width of their valleys to average more than half a mile. 

We shall asstime for the fall of rain on this surface the least quantity which foil from 
the year 1817 to 18*24, in the vicinity of Baltimore. 

The least quantity fell in 1822, which was in the fall and winter, 16.7 inches, and for 
the six other months, 12.5 inches; making, for the whole year, 29.2 iuches. So it will 
be found that the assumed area will receive during— 

Cnbic yards. 

The fall and winter... 78,880,384 

The spring and summer... 59. IP,696 

The whole year round.. . T . 137,998,080 

would be six times as much as 

inter season ; and seventeen 
second quantity would till 
the lesser one nearly 

., compared with these 

annum, which are equivalent 
will apply this to the 
, will have a sur- 



From which it will be seen that the 
would be necessary to fill the larger reservoir i 

much as would fill the smaller 
larger reservoir more than four times 
times. Now, wliat is the e 
quantities? Suppose tile evaporation to 

equal to l squa e yard 
reservoir. The feeder, w'hich is about 






equal to about 590,880 square yards; and, consequently, the evaporation oa 
equal to 541,300.8 cubfo yards. Suppose now ilie soakage to be equal 
: times the evaporation, (which is, no doubt, considering the nature 
the soil over which the feeder-line passes, a sufficient allowance.) This last supposition 
gives for the evaporation and soakage Together, of the feeder, 1,353,25*2 cubic yards. 
The evaporation of the reservoir, taking the larger one, whose surface would be equal 
to 2,508,333.3 square yards, would be equal to 2,282,583,303 cubic yards; or the * vapora- 
tiou and soakage together equal tQ 5,706,458.25 cubic yards; making, for both the 
feeder and reservoir, the evaporation and soakage together equal to 6,059,710.25 cubic 
yards. Should we double the allowance above made for evaporation, &c., it would be 

compared with the quantity available from raius. 

compared wi h the fall of rain during the 
» be recollected that we have assumed for the 
iu the course of a number of years in a section 
the country where the fall is not to be compared with that iu the elevated section 
country which we have examined. 

I think, therefore, that it would be safe to adopt the following as the minimum 

water which can ever be expected on the route in question, and which will 
feed the summit-level aud portions of canal contiguous to it, viz: 

Cnbic feet 
per second. 

. 42.3 

. 5.5 

. 5.5 


seen that it could not ev 
It is, in fact, very trilling 
and summer months. It 
of rain the least quantity 




Greenbrier River 
Anthony’s Creek. 
Dunlap’s Creek.. 


• m • • * • 


• * 




m » m 


m * m 



and the supply of 13,060,584.9 cubic yards from the reservoir, (using the larger one.) 

It will be observed by reference to Table I that the least qnantity of water found in 
Anthony’s Creek, 6 miles from its mouth and near where the feeder-line strikes it, is 
11.6 cubic feet per second; we have assumed less than half of it for the initiimnm 
supply. A less quantity is also assumed for Dunlap’s Creek than has ever yet been 
found in it at any one point; one of its tributaries, Sflake Run, gave, on the 9th of 
August, 1826, the same qnantity which it will be perceived is assumed for the strra 
itself. And it should be recollected that the 
below the mouth of Snake Run. 

We could no doubt avail ourselves of 
discharge of these streams; for, besides 
necessary, have recourse to small reservoiri 
iver, it presents frequent sites for 
mod that, should it be found necessary, one 

point above the one choseu for the commencement of the feeder to the summit-level, 

•y, reservoirs might be formed upon several of the tributary s reaniB of 
iver, and sometimes upon streams tributary to them. 

But to limit the supply to the quantity above assumed, and calculating upon an 
opeu navigation of eight months in the year, it will be found that the monthly su 

larger reservoir) will be as follows, viz: 1,632,573.1 cubic yards from 



iue strikes the creek some distauce 


time* the quantities assumed as the 
quantities flowing in them, we can, 

; and, as regards Green- 
formation of reservoirs; 
any height, be formed at any 
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reservoir, 4,156,790.4 cubic yards from the Greenbrier River, and 1,055,980.8 cubic yards 
from Dunlap’s and Auihouy’s Creeks, making tbe whole supply equal to 6,845,340 
cubic yards. 

This monthly supply may be disposed of after the following mann°r: Considering 
the length of the summit-level, it is probable that alwmt two lionrs would l»e required 
for a boat to pass from one extreme point of it to the other—•i.bat is to ssv, it vonld 
move at the rate of a little more tiian one mile a *d a half per hour. This wnnld be 
for a single boat. Bur, with a view to the saving both time and water, we will sup¬ 
pose the trade to be carried on by a number of boats, passing and repaying the differ- 
ent locks at the same time. Let tho number be twenty. But, as a greater length of 
time is required for a number «*r train of Imafs to pass the summit-level than for a single 
oue, we shall increase tbe time assumed for the passage of a single one one-half for a 
train—that is, we suppose it to take three hours for a train of 20 boats to pass from 




3 , won id 
It he first 




ed on in this man- 
the commencement 

ck at the other ex. 

ifii it would meet a 
on Id arrive in three 
«ed during the pas- 



* Z l 


wh 


rrr 



whole hYe trains shall have passed tbe summit. 

The passage of these five trains, or one hundred boats, requiring fifteen boors, may 
be assumed ns the greatest trade on this part of the canal. 

It is readily seen that this trade agrees very well with the monthly snpply, for, at 
tbe rate of 1(10 boats per day, 3.000 might pass per month, and 24 000 during the sea¬ 
son of open navigation; and as the boars are supposed to pass the locks alternately, 
one lock full of water only for each boat will 1m required to pass the summit level 
But to remove all uoubfs as to the adequacy of the monthly snpply, we shall add half 
a lock-full for leakage, &c. This allowance, supposing the size of the lucks the Mine 
is those contemplated by the hoard of iut rnal improvements for the proposed Chesa¬ 
peake and Ohio Canal, will be equal to 623 cubic yards; so that all the I mats which 
would puss during a mouth would require for lockage 1.869,000 cubic yards of water, 
which, when taken from the monthly supply, leaves 4.976,344.3 cubic yards. This 
residue would supply the canal from the mouth of Howard’s Creek to the mouth of 
Dunlap’s Creek, a distance of about 33 miles 737 yards, at the rate of 148,992.34 cubic 
yards per mile per month, or 93,120.2 cubio feet per minute, which are equal to 1,552 
cubic feet per second per mile. 

And for the supply of t*ie whole distance from the mon’h of Howard’s Creek to tbe 
mouth of Dunlap’s Creek, we sh *uld have considerably more than 11 cnbic feet per 
second per mile, should we take into consideration the quantity which inay be had from 
Howard’s Creek, some distance above its month. We speak now of 11 cubic feet of 
water per second, exclusive of lockage, and. if you please, of evaporation, soakage, <fcc. 
It is thought, however, to be a sufficiency, absorption, evaporation, &c., included. We 
might assure ourselves of this fact immediately by making a comparison between this 
supply and the different supplies which answer for many of the canals constructed in 
France and elsewhere. Bu 1 shall merely advert to the fact that, from experiments 
'which have been made iijkhi tbe New York canal and others which have beeu con¬ 
structed in this country, it has been ascertained that about 100 cnbic feet of water per 





Now, if we apply this to the James River and Kanawha Canal, on a distance of about 
33 miles 737 yards, and deduct 1.86)9,000 cubic yards, which we have allowed for lock¬ 
age, we sbalf find that there will be a much smaller quantity left (and which would 
supply the canal) than we can calculate upon from Greenbrier River, Anthony’s and 
Dunlap’s Creeks, and the reservoir which would be formed on tbe Greenbrier. Tbe 
foregoing calculations were.made from data obtained from the experimental surveys 
made in 1826. Subsequent examinations develop facts which effect a slight change in 
them, tty the recent surveys which have been made it appears that the feeder-Hoc. 
from Greenbrier River to t e summit-level, can lie shortened about 2 miles, n *k ag 
tbe entire length of it o ly 31 miles 130 yards, 

Tbe length of the summit-level is 4 miles 789 yards, find ’his distance from its east¬ 
ern extremity to the point where the canal is fed by Dunlap’s Creek is 2 utiles 1.718 
yards. I lie distance from thence to the month of tbe creek, 16 miles 115 yards. Tbe 
dMauce fr. m the point where the feeder-line strikes the snmmit-lrvel to the point 
where the canal is fed by Howard’s Creek is 3 miles 1,175 yards, and from thence to 
the mouth of the creek, 4 miles 740 yards, making the length of the canal, from tbs 
month of Howard’s Creek to the mouth of Dunlap’s Creek, about 31 miles 1,017 vards. 
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Am alteration has been made in tb© situation of the dam for the reservoir on Green¬ 
brier River. This darn, though supposed to be as high as the dam of the larger r€»er- 
voir first calculated upon, is found to give a reservoir with a prism of water equal to 
only 8,578,148 cubic yards, but which, when compared with the former larger reservoir, 
is found to have a much smaller than a proportional surface exposed to evaporation. 

The surface of this reservoir is equal to 53*2,666 square yards, and the evaporation 
from it would be equal to 484,726.06 cubic yards. If to this quantity, after making a 
dee allowance for soakag , we add the evaporation and soakageof the feeder-line, and 
subtract the sum thereof from the quantity of water available from rains, the residue 
would still lie more than sufficient to till the adopted reservoir once per mon h. lie- 
sides, it is probable that the reservoir would be filled once per month the year round 
from Greenbrier River. Tile quantity (67.6 cubic feet) first assumed as the mean sup¬ 
ply of the river would fill it once in le-s than every forty days. 8o, to feed the sum- 
mit-1 vel and portions of the canal between its extremities and Dunlap’s and Howard's 
Creeks, we may, with safety, calculate upon the contents of a reservoir formed in 
Greenbrier River, and the least quantities of water afforded by Greenbrier River, An- 



of Dunlap’s Creek at the rate of 
like 157,517 cnbic yards per mile per month, which are, exclusive of lockage, 
sufficient for that purpose, all other losses included. 

The canal may be fed in this manner: From Greenbrier River the reservoir formed 
in it, and Anthony’s Creek, affording together a monthly supply of 5,661,068.5 cnbic 
yards per mile. From this quantity there will be left, after feeding the summit-level 
and the portion of canal between its eastern extremity and the mouth of Dunlap’s 
Creek, (a distance of about 23§ miles,) about 618,519 cubic yards p r month, that m, 
after deducting lockage for both extremities of the sum mi t- level ami taking into eoo- 
sideration a monthly supply of ab mt 528,000 cubic yards afforded by Dunlap’s Creek 
more than 16 miles from its mouth. Now, this remaining supply of 618,519 cubic yards 
per mile. &o , together with a supply of 652,800 cubic yards per mile per month from 
Howard’s Creek, more than 4 miles from its mouth, will feed the remaining portion of 
the canal from the western extremity of the summit-level to the mouth of Howard’s 
Creek, a distance of about 8 miles. 

If we found the calculations upon the least quantities of water which have yet 
been found to flow in the streams n^ed on this route, at the points where it is prob¬ 
able they would be brought into requisition to fe d the canal, it will be seen that the 
fall ot rain-water need not be so much relied upon. For instance, we have Greenbrier 
River, containing 46.72 cubic feet per second, (see T b. 1;) Autliony’s Creek, 11.50 
cnbic feet per second ; Howard’s Creek, 6.83 cubic feet per second; and Dunlap’s Creek, 
9.43 cubic feet per second ; giving alto ether a monthly supply of 7,150,080 cubic yards. 

reservoir, which we supposed 



mouth« 

Creek, to lose each its prism of water per month by evaporation and filtration, aud 
allow 1,454,178.18 cubic yards for the leakage and evaporation of the reservoir, (suppos¬ 
ing the former to be twice the latter,) aud making a due allowance for lockage, we shall 
have, during an open navigation of nine months, all losses equal to about 32,962.494.18 
cubic yards. Now,if we compare this with the fallof raiueven during t be spring and sum 
mer, there will remain a monthly supply of 2,90(5,133.53 cubic yards of water, which 
may go toward supplying the canal. That is to say, we should have for the supply of 
the canal, including niuning water, a monthly supply of 8,771,933.53 cnbic yards, after 
having made good all losses ; which is twice as much as is necessary. I shall finish 
these remarks by repeating, that, when we take into consideration the many favorable 
sites for dams, suitable for the formation of reservoirs on Greenbrier River aud else¬ 
where, we can never dread an insufficiency of water for the supply of a canal on this 
route. In addition to this fact, the rein ive situation of Cheat River with regard to 
Greenbrier River, by which, iu case of auy unexpected casualty, a feeder, with a suf- 
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ficient. supply of water for a canal, might- be brought from thence to the Greenbrier 
River, leaves no doubt of (lie practicability of a canal communication between the 
head-waters of Janies River and the Kanawha. 

The next.« bjeet which occupied my attention was the examination of a proposed 
rout ? for the James and Kanaw ha Canal, by way of one of the head branches* f Cra g'a 
Creek, a tributary to Jackson’s River, and -'inking (’reek, a tributary to the Kanawha. 
I deem it unnecessary to enter into a minute description of the country along this 
route, as I shall be aide to show in a ver\ few* words that there is not a sufficient supply 
of water for a canul. To supply the sninmit.-level of a canal on this route we should 
have to rely alinosr altogether on John’s Creek, a branch of Craig’s Creek, which gave 
on the Is* September, IH¥(>, at i « month, a discharge of water equal to only 15.4 cubic 
feet per second, which is not perhaps the minimum supply during the driest season of 
the year. As regards .Sinking Creek, we might often during the dry season exjiect to 
find it, if not dry, almost, so. Relying then principally on John’s Creek, we sbonld 
have a monthly supply of water w hich would not »ntt)ce for lockage alone. Allowing 
the same quantity of water for lockage on this route as we did ou the Coving on ronte, 
we would want an additional Quantity of 301.500 cubic yards ner month for loekaee. 




In a word, the great additional snpply of water wanted for a canal by this ronte can 
never be had, for we can alone expect it from reservoirs, and though one or two might 
be f ruied on the route they conld be but e-mail. 

A canal by this ronte, even if ibere was a sufficient snpply of water, would have 
nothing to recommend it, for we would certainly have a very long tunnel on it, and 
that, too, overall elevat* d siiiliinitleveh 

The foregoing remarks would apply equally as well to any route by the winy of Potts’s 
Creek, &c. ^ 

The next examination which I made, agreeably to the instructions received from you, 
was of the country between the head branches of Jackson's Hirer and Greenbrier River, 
in the vicinity of Huntersville in Pocahontas Comity. 

My attenti 11 was particularly directed to the ascertaining of the fact ** whether or 
not the Greenbrier River, near the mouth of Knapp’s Creek, approached sufficiently 
near to Jackson's River or some of its branches ; and whether or not the dividing ridge 
between those streams was sutheie- fly depressed to admit of a connection between 


riiigi 


•e, it is true, several depressions in the Alleghany Mountains, or dividing 
eeii the eastern aud western waters, in the county of Pocahontas. Toe-e is 
niles front Huntersville, between the head-waters of Knapp’s Cre kand L tUe 
k ; and another still higher up, between the head-waters of the $ugar Tree 
ranch of Knapp’s Creek, aud Big Back Creek, a branch of Jackson's River, 
most considerable one in the mountain is where the road from Huntersville 


to Warm Springs, in 


'amity, crosses it; a communication might 
ick Creek fhmmrb this jrao nerhans without 



From » mere examination of the table it will be seen that at the time the different 
streams were measured there was a supply of water afforded by them more than neces¬ 
sary to effect tiled sired communication. But. having si uce »>ecn many of the*e streams 
whilst employed upon the examination of a route for the Baltimore and Ohio Railroad, 
(during the dry season,) I am fearful there could not be bad at all aeneous of the year 
a sufficient supply of water for a canal communication by this route. But even if 
there conhl be found a sufficient supply, it would not then compare with the route 
from Covington to the mouth of Howard’s Creek, as will be plainly seen from the fol¬ 
lowing facis : On this route the lengtu of canal would be greater, by mt least 100 miles, 
than by the Covington ronte; that is to say, the distance (following the pmbalife 
direction for the location of a canal) from the Greenbrier Bridge to Huntersville, on 
Knapp’s Creek, and from thence over the dividing ridge, and down Back Creak, Acu 
to Covington would be at least 100 miles, ami probably more. 

The fall of the ground from the western extreiuitv of the summit-level of this routs 
to the Greenbrier Bridge, near the mouth of Howard's Creek, is about 1,500 feB So 
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to make a comparison between the lockage on this route and that on the Covington 
route, wc have the amount of lockage from the western extremity of the summit-level 
on the Covington route to the month of Howard’s Creek equal to 224 feet, aud the 
amount of lockage from the eastern extremity of said summit-level to the mouth of 
Dunlap’s Creek equal to 61)4 feet, making the amount of lockage for the entire distance 
from the mouth of Howard’s Creek to the mouth of Dunlap’s Creek equal to Oltf feet; 
consequently the fall from the eastern extremity of Pocahontas summit to the mouth 
of Dunlap’s Creek is equal to 1,970 feet, making 2,552 feet more of lockage on the Poca¬ 
hontas route than on the Covington route. 

The great additional number of aquednets which would be required on this rout© 
would make the cost of its construction very great wbeu compared with the Coving¬ 
ton route. In the distance from the mouth of Howard’s Creek to the mouth of Knapp’s 
Creek, pursuing either side of Greenbrier River, it would be found necessary to cross 
fiom S to 10 of the tributary streams of the Greenbrier; and, owing to the frequent 



in very small quantities. Of the rocks above mentioned, sandstone is perhaps the most 
predominant. Compact limestone, (blue,) however, occur in considerable quantities 
throughout the whole district, aud may be used either as a budding-stone or for the 
purpose of furnishing ordinary lime The most considerable deposit of limestone which 
we have seen in this section is a zone or belt which passes from north toBouth through 
Lewisburg, Union, <fcc., and which we have traced from its outgoings or appearances 

face of the earth for the distance of 20 to 30 miles; its width hardly ever 
mile. Connected with this deposit of limestone for a number of miles is one 
of bornstone* 

Limestone is found on most of the streams east and west of the dividing ridge, viz, 
on Jackson’s .River, on Craig’s Creek, on Dunlap’s Creek, and on Augley’s Creek. In a 
word, the whole country, from Coviugtou to flic Sweet Springs, abounds in limestone. 
It i-» found on Sinking Creek, on Knapp’s Creek; on Anthony’s Creek w© generally find 
sandstone. On Greenbrier River, above the bridge, we sometimes meet with limestone, 
but the usual formation is of saudstone. 

And it may here he remarked that the feeder-line from Greenbrier River to the sum* 
vel will seldom intersect, limestone formations,although we frequently find lime- 
the vicinity of the Greenbrier, on either side, as high up as Huntersville, in 




Krtestoue, suitable for constructions, is found on both sides of Greenbrier 
bridge; of this stone, the piers of the bridge are constructed, 
examined the country, particularly between Howard’s Creek and 
’s Creek, in the direction of the proposed tunuel 


near 


to the 




country examined is 



very good 


the different kinds of rock met with, firne 


And whenever th 
and termination 
sandstone with a slaty structure 

The soil throughout 
hut varies in quality in 
stone soil being better than sandy soil. 

Coal ami iron ores are the only mineral productions discovered worthy of much notice. 

Coal has been discovered some few miles from the bridge ou Greenbrier River aud 
will probably he fouud elsewhere, as w© have frequently observed formations with 
which it is almost always associated. We have noticed the appearance of it particularly 
between the Greenbrier Bridge aud Lewisburg. We have not, however, seen auy speci¬ 
mens of a good quality. 

This section of country is, unquestionably, the repository of numerous beds or de¬ 
posits of iron ore. We are assurrd of this fact by its appenrauce in several places. A 
considerable lead of it is fouud on John’s Creek, near New Castle. It also abounds on 
Dunlap’s Creek and its branches, in the neighborhood of Covington, aud will, no doubt, 
be frequently met with elsewhere. 

The ore on Dunlap’s Creek is the red oxide and in considered of a most excellent 

quality. 

All of which I have the honor respectfully to submit, &c. 

John N. Billahunty, 

Lieutenant First Regiment Artillci'y, on Topographical Duty. 

51 E 
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REPORTS ON 13 


OF THE GREAT KANAWHA RIVER BY LOCKS AND DAMS, BY 
MR JOHN A. BYERS. 


WiNOFfELD, February 1, 106e. 

Dear Sir: ThAve sent to your address an estimate of the cost cf improving the 
Kanawha Kiver by locks and dams from Lonp Creek to the Ohio River. 

I have also seut an estimate for an improvement by locks and dams from L*o«p Creek 
to Brownstown and from thence down by low datns at the head of the shoals, side- 
canals along at locks at the foot of the shoals, each of these plans to secure 5 feet 
depth of water for navigation. 

In planning any system of works for the improvement of a water-coarse, regard 
should be had to the height and character of its floods, and the materials composing 
tbe banks and bed of its stream. 

Passing by occas onal floods of from 50 to 00 feet as beyond any practical considera¬ 
tion. the Kanawha River is generally visited by one to several tides of from 20 to 30 






m tbe warmer climate ol North Carolina, is sometimes nooaea by rains railing mere, 
while it remains dry and cold west of tbe Alleghanies. Tbe effect under these circum¬ 
stances is to drive the ice along, accumulating as it goes, nutil it is thrown down npoa 
the Kanawha River in a compact mass, and rolled along the bottom of tbe river, form¬ 
ing dams from shoal to shoal, the destructive power of which should not be overlooked. 
Immense quantities of drift often carried with tbe flood even trees of the largtst six*, 
with tbe roots attached and dragging on the bed of the river. 

The banks of the Kanawha River range from 40 to 00 feet above low water, and ate 
made up of clay, sand, and vegetable mold mixed in every proportion. The river bed 
is nearly everywhere covered with a close and strong pavement of bowlders filled in 
between with small stones and gravel. 

Passing below this rocky pavement, which is from 3 to 5 feet in thickness, an? ibnnd 
alternating strata of gravel and sand, of pure sand, blue clay, and quicksand, rtacluog 
generally far below the levels required for foundations. 

Solid rock is exposed at Johnson's and Red House Shoals at. a few feet above low 
water, extending only across a portion of the river, where it sinks abruptly to a level 
inaccessible for building upon. 

I found solid rock at Peeled Maple and Arbnckl© Shoals along both shores of tbe river, 
at a very uniform depth of 4$ feet below tbe surface of low water, and I believe solid 
rock will be found in other places along the shallow reaches of the river. 

Considering the character of tbe river as above described, I have estimated for build¬ 
ing entirely on artificial foundations. Tbe walls of tbe locks, dams, and abutment* 
are to be of masonry laid in hydraulic cement, tbe materials and workmanship to be 
tbe best of its kind, with, no expenditore merely for tbe sake of appeararce, and tbe 
prices applied, except for mortared masonry, are prices now paid lor similar work in 
progress on Coal River. 



ve the ordinary 
ocks and dams s 







so as 
being 


render all tbe b 
ove the ordinary 


It must be tnonguc oi, tnar, wime tnese iocks ana asms are in progress, tbe t 
tion of the river will be often obstructed and cccasioually suspended. To eco 
these difficulties the work will have to be pressed, so as to shorten the obstrae 
navigation, by working night and day, all tending to increase the cost of the m 


ESTIMATE SHOWING THE COST OF IMPROVING THE KANAWHA RIVER FROM LOOP CREEK 

TO TIIK OHIO KIVER. 

■ By morlareibmamnry loci’# and <Umi9. 


1*2 locks, at $<»'*,077 .......................................... ...... ...... ^16,931 

1*2 dams* at 874,179 ...... ...... c99,U'? 

Channels of approach to the leeks.......................... .... .......... 10©, 000 

Cofler-dams, pumping, &.C ... ... .... 00,000 


1.S67.0H 
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% mortared-mmonry locks and dams from Loup Creek to Brownstmcn, and side-can as and 

locks below. 


5 locks, at $68,077 ......... $3*10,385 

5 darns, at $74,179 ........................................................ 3' 0, *95 

Channela of approach to locks............ 51,500 

13 locks at foot of tho shoals, at $G0,(>00 ..............................f.... 787, 800 

13 dams at head of the shoals, at $14,000.... 18*2, 000 

Side-canals...... 2*20,000 

Coffer-dams and pumping....... 90,000 



By mortared-masonry and timber crib-dams , locks throughout , 


locks, at §68,077 ..... 
dams, at §43,135 ..... 
Channels of approach to 
Coffer-dams and pumping 
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12 locks, at $54,805 .. 

12 dams, at $43,135 . 

Channels of approach to locks 
Coffer-dams and pumping .. 


m m 


• » » 


m m • 


tv <sp «i m m 


• • * m » » m • m « m 


* ia * <» •» • * m iii «* * 

• i« .« m m to • m m • • 

isw isto «®» nil « m » * » * • 


n» • * m m • 

• • « • a 





60, p ()0 


.335,2 U 0 



I have endeavored, in the foregoing estimates, to arrive at an aggregate of 
will not vary materially from the truth. There is yet to be added a sum for the 
chase of land for abutments and lock-houses, say $3,000, and also for administrative 
expense, which will be common to any plan that may be adopted. 

I feel a great diffidence in recommending any particular plan for the improvement 
of the Kanawha River, while those most interested express such opposite views, but 


after giving the subject my best consideration I would respectfully suggest that a charter 
be obtained giving a right of choice to improve the river, in whole or in part, by locks 
and dams or by tlnices, with the privilege of increasing the number of dams as the in¬ 
terest of the company may demand, and I would recommend the construction of locks 
and dams at Lykens^ Shoals, at Paint Creek and Cabiu Creek Shoals, and perhaps, also, 
at Witcher’s Creek. The other points of the river ar« to be improved by collecting the 
water at the bead of the shoals into a lateral canal or sluice alongside the shoal, and 
wing-dams, or submerged dams of riprap and gravel below the shoals, so placed as to 
grade the low-water surface to a descent nowhere more thaQ three feet to tho mile. 
These dams will sometimes extend frouj one shore and sometimes from 
sometimes extend entirely across tho river, with a uotoh through for the 
of the channel. In short, they will be arranged in every manner to suit 

with chaunels of the present width (80 
in the channel, there will be 4 feet depth of water 




Kanawha 
instead of 
and upwards. 

100 feet on the 
tow on 


short duration, from 4 to 44 
ever, most likely be necessary to widen the channel 

and convenient passage of sieam-tngs with 
This will rednee the low-water depth to abont 3 feet 3 inches. 

The channels and various dams should couhne the entire discharge of the river to 
a depth of 6 feet before the walls become submerged. If this is afcteuded to, it will at 
once be seen that a general rise of less than 2 feet in the river will give 6 feet depth 
for navigation. 

I would remark here that the bed of the river must be graded to a fall of 3 feet per 
mile, as well as the surface. 

The follow ing is an estimate of the cost of improving the Kanawha Ri ver as above 
proposed: , 

ESTIMATE FOR TIMBER-CRIB, LOCKS 


For dams and locks at Lvkens, Paint, and Cabin Creek Shoals... §293,820 

For the construction of channels, wing and subm-rged dams, &e........... 450. U00 

743,820 
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I do not wisli to be understood that the foregoing estimates are more than a close, 
but full approximation to the cost, according to the several plans given. The fill, 
width, and character of the river are taken from carefully-prepared notes of the survey 
made in lK5(>- ? f>7-\ r >8. Tli© coat of a lock or dam has been prepared from pen-sketehea 
in sections and plans, and the prices applied for all but masonry-work are those now 
being paid on the Coal Kiver works. 

Respectfully submitted. 

John A. Byers. 

Thos. L. Broun. 



Sir: I have 
cost of improving 



it 1>e8t to 
Kanawha 
regard to 
one! Broun c 





February 10, 1368. 

a tee I have prepared, show 
and dams and otherwise. 

©r Lake, preferring to 
that it may be used or not 
au aid 


m 





on 

By the water b»dd back in the Jake a navigable depth of the channel of 
can he maintained at 4 feet, for sixty days, during low water, 
depth in the Ohio channels to Cincinnati. In addition to thi 
till the bed of tbe Kanawha for 83 miles to a depth of 0 feet in the channels six times 
during low water, or once every two weeks for three months, and to fill the Ohio River 
below Point Pleasant the same depth for 54 miles; or, if applied uniformly, would i^se 
the water in the Kanawha River to 4$ feet for sixty days. And this without grading 
of the river, by simply cutting channels at the shoals and removing surface or loose 
rock and gravel bars in other places. 

The cost for such an improvement would be, taking Mr. Elletfs estimate for the river, 
as follows; 


8,500 
1 ,.'*'00 
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Cost of 
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$59,500 

36,000 

5,0O0 
> # 700 


Cost of dam 

of improvin 
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154 , m 

215.500 

450,000 


819 700 



Mr. Ellet 
my cst.uiate 


improvement of the Kanawha includes the grading to 3 feet to 
by Mr. Ellet, aud will probably add 6 inches or more to the 

which leaves $325, 
•water discharge 










F A LOCK OF 7 FEKT LIFT, 200 FEET LONG BY 40 FEET 

CHAMBER. 

3 000 cubic yards excavating earth and gravel above low water, at 40 cents .. $1,290 

5,000 cubic yardB excavating earth and gravel below low water, at 75 cents.. 3.750 

500 cubic yards excavating; solid rock below low water, at $2. 1,006 

7,300 linear feet of floor-timber, at. 30 cents.......... ............. 2,190 

70,000 feet, board-measure, of following-plank aud pile-plank, at $40 per M. 2.809 

3.200 cubic yards of mortared masonry, (laid in cement,) at $7....--..... 22,400 

1.100 cubic yards of dry masonry, at $3 ......._............. ............. 3,309 

3,000 cubic yards of enibankincut, at 25 cento..... 759 

1,000 cubic yards of puddling, (not paid for as excavation,) at 50 cents....... 800 

11.200 bushels of cement, at 50 cents ....................................... 5,600 

20,000 linear feet round piles in foundation, at 33} cents..... <6,667 


















APPENDIX V. 


805 


3,000 linear feet square timber in foundation, at 30 cents.................... $900 

1,-00 cubic yards of rock and gravel filling in foundation, at 60 cents........ 720 

Miter-sills........................................____ .................. 400 

Lock gates and fixtures.......... ............................................ 5,000 

Lock-keeper’s bouse ........... ........................ .................... 600 

Coder dams and building .................... ................ ...... 10,000 

Total cost of lock .... 68,077 

COST OF A DAM 600 FEET LONG. 

earth, gravel, loose rock, &c., at 75 cents.. $3,750 
nder the darn and anron. at 33J- cents.. 7, 333 

«H „ i g\s 'ml 1 1 — A ^ I® _ j. ? 1. ~ — I — JE? J _ A • 

* Hu* AVW»«14W*V»V«.»J W VVIIUJ* mm mm mm •• 

mi at nap Iff 

m m m m> ® mmmmmmmmrnmmmmm 

C? ry t - w ^ w 

> at lt^ cents ............ ....... ......... 2, 

3, a tverinir the dam. at 50 cents.. 

23.800 feef, board-measure, of plank ... ... 

16.000 pounds of screw-bolts and s 

2.730cubic yards of mortared masonry, V i ... 

1,200 cubic yards of mortared masonry iu «v V ^ ... 

2.500 cubic yards riprapping, at $1..... .. 

13.MM) bushels of cement, at 50 cents...... 

3,000 cubic yards of stone and gravel tilling against the dam, 

1,000 cubic yards rock filled over the gravel, at $1 ..... 

Coffer-da ms, pumping, and bailing........... 




® « count m m « i# flit m m m ties m m 


* ioiod m » m m » * » w « m w •» w m m ® » <»# n m * 



MATERIALS AND LABOR FOR A DAM 600 FEET LONG, AND CONNECTED WITH A LOCK OF 

7 FEET LIFT. 



5.000 cubic yards of excavation of earth, gravel, 

2..000 linear feet of piles under dam and apron. 

32.500 linear feet square timber in grillage and apron: 

66,000 feet, board-measure, of plank floor and sheet-piling. 

3,100 cubic yards of stone filling under floor and apron. 

28,000 pounds of iron bolts in foundation. 

3,300 linear feet square timber covering the dam. 

23,800 feet, board-measure, plank and ice-guard covering the dam. 
16,000 pounds of irou screw-bolt anchors and spikes to secure top of 
2,730 cubic yards of mortared masonry in dam. 

1,200 cubic yards of mortared masonry in abutment. 

2.500 cubic yards riprap protection of banks. 

3,000 cubic yards stoue and gravel tilled against 

yards rock on gravel filled against 













excavation of earth above water, 
cubic yards of excavation of earth under water, 
cubic yards of excavation of rock, (mostly loose.) 
7,300 linear feet of floor-timbers. 

70,000 feet, board-measure, of planks, flooring, and piling. 

3.200 cubic yards of mortared masonry. 

1,100 cubic yards of dry walling. 

3,000 cubic yards of embankment. 

1,600 cubic yards of puddling, (not paid for as excavation.) 
20,000 liuear feet of piling in foundation. 

3,000 linear feet of square timber in grillage. 

1.200 cubic yards of rock and gravel filling. 

Lock-gates and miter-sills and fixtures. 

Lock-house. 

11,200 bnshels of cement. 

Coffer-dams, bailing, and pumping, $10,000. 













806 


REPORT OF THE CHIEF OF ENGINEERS. 


ESTIMATES OF CHANNELS ABOVE AND BELOW THE LOCKS. 


1% locks and lams all the t cay. 

r'0,000 cubic yards of earth, gravel, &c., at 50 cents_ 

f.o.(H*0 cubic yards of embankment, at 50 cents.... 

15,000 cubic yards of dry walling, at $3...-.__ 


m m m m <m m m • an * « mm 


m m m m m mm 


.. $40,000 
.. 15,000 

.. 45,000 


mated cost of dredging, pile-driving, and pumping-machinery for same 


• m 


$ 100,000 

60,000 


160,000 


of channel s for locks and dams to Brow ns town, and side locks and canal bdes 






m 





dredging, pile-driving, and pumping-machinery 


m Sill IDQDI' » Mi » 



RECAPITULATION. 

Improving locks and dams all tJb tray. 


1*2 locks each, at, $(H,077 
12 dams each, at $74,179 


Channels leading to and front the locks.......... 

Dredging, pile-driving, and pampiug-machinery. 






• «' m m 


>» sin m m m m m m m 



16,924 
m), i 48 


fc 



$1,707,072 
100, OflM 
04), iXt) 


Total cost by locks and dams all the 


(sum m 


» ■» 


1 , 807,072 


Improvement by locks and dfanu to Brow ns town. 





feet lift each, 
at $74,179... 



m m » » • m » m » • m m m m « • • m> m m m m «» # 


• * • «* » • m m m *» » m » 


• * » «• i® m » m m m * » * 


$340,385 

370,895 









» m m «i» m 


• m 


m « m m 


m m <m> 






« 




• • • • 



• mill' • m m *» mm • up • •••••• <*►••*■ • • m m m m • 

pumping-machinery.. 


m m m • • «*> m 


m • m m mm m 




cost of locks, dams, and side canals 


m m m 


• • • 


it m m m m 



3, 


Dear Sir : I desire to add some further views in regard to improving the Kanawha 
River by cbanuels and weirs, which may be useful with some who are doubtful or incred¬ 
ulous as to what may be effected by that merhod. 

In improving the Kanawha River from Witcher’s Creek down, I propose to construct 
a navigable channel 110 feet wide on the bottom with interior side-slopes o 3 to i. 
These channels will be formed by cutting through the bar at the different shoals, clear¬ 
ing away loose rock and gravel along the shallow! and ripples, and in places by con¬ 
structing dams or weirs, for the purpose of distributing the fall of the river so as nowhere 
to exceed 3 feet fall per mile. 

The dams or weirs will geuerally be placed at right angles with the channel or car- 
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rent of the river; some will be continued entirely across the river, with an opening 
left corresponding with the cross-section of the channel; the bottom of these open¬ 
ings in the dams will also be graded to 3 feet fall per mile. 

Some of the weirs will extend from one or both shores of the river; some will be 
partly and some wholly submerged, and generally they are to have such location, direc¬ 
tion, and extent as will secure the greatest depth of water for a safe continuous navi¬ 
gation. 

The Kanawha River needs no further improvement than the cutting of channels at 
the shoals below Witcher’s Creek, where the river is 2 feet above ordinary low water 
at the head of Elk River Shoal, provided the channels have a direction parallel to the 
current, so that boats and lloats will not be wrecked on the side-walls. 

I propose to show what cau be effected in further improvement of the river by the 
addition of side-walls and weirs, as above indicated, during the*time it remains between 
low water and 2.07 above at the head of the Elk ShoaL 



« * » » w 

of low water. 

of water to be considered in showing the probable depth which will be obtained after 
making the proposed improvement. 

Iu a channel of the dimensions before given, having an inclination of 3 feet in a 
mile, 1,550 cubic feet will give a depth of 3.25 feet iu the channels; 2,147 cubic feet 
will give a depth of 4 feet, requiring 7 inches rise in river; 3,035 cubic feet will give 
a depth of 5 feet, requiring 13 inches rise iu river; 4,150 cubic feet will give a depth 
of 6 feet, requiring 18 inches rise in river. 

Mr. El let, in hi® report to the James River and Kanawha Company, states that with 
channels freely cut at the shoals, without otherwise confining the water, if it be raised 
so as to give a rise of 2.07 in the river at the head of Elk Shoal, it will give t> feet 
depth of water everywhere below to the Ohio River. 

The above are approximate figures, but I think are not far from the truth. 

The statement above given shows, by grading the river and confining the low-water 
channel to a width of 110 feet, what a small rise is required to afford the depth of water 
desired. To complete this work I have estimated $450,000, which includes the smaller 
slioals aud shallows between Lyken’s Shoals and Witcher’s Creek Shoal. 

It has occurred to me to make an estimate of the probable depth of water for differ¬ 
ent lengths of time in one year, and I have to say there will be 3 feet aud upwards for 
11 months; there will be 4 feet aud upwards for 10 mouths; there will be 5 feet and 
upwards for 9 months; there will be 6 feet and upwards for 7 mouths; there will be 
:i feet and uuder for 1 mouth. 









Thos. L. Broun, Esq. 

P. S.—I omitted to say that the entire river is intended to be tnmed into or to pass 
through the channels aud weirs up to 6 feet deep, and every rise of the river mast first 
expe .d itself iu deepening the navigable water before it spreads over the'whole river¬ 
bed. 

a <1. A. B. 


I-AWS OF VIRGINIA AND WEST 


IGINIA RELATING TO IMPROVEMENT OF THE GREAT 
KANAWHA RIVER, 


Chapter 114.— AN ACT to enlarge the pov era and define the duties of the Kanahawa board, and to 
authorize them to prosecute the improvement of the Kanawha Rirer. Passed March 3, 1*69. 

Whereas the Virginia Canal Company has failed to comply with the provisions of 
to original charter granted by the State of Virginia on the twenty-ninth day of March, 
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eighteen hundred and sixty-one, and has also failed to comply with the provisions rtf' 
an act of the general assembly of Virginia, passed February third, eighteen hundred 
and sixtv-oue, which was iutcnded to re-enact and amend said charter, and which last- 
mentioned act was approved by this legislature on the twentieth day of February, 
eighteen hundred and sixty-six ; this legislatnre, by virtue of the power reserved to it 
by the three be fore-recited acts, doth hereby announce and declare, that by reason ot 
the failure aforesaid, all rights, interest, franchises of the said Virginia Canal Company, 
within the*jurisdiction of this State, have forever ceased and determined as fully and 
effectually as if neither of the aforesaid acts had ever been passed; and whereas the 
g~mend assembly of the State of Virginia, having by an act passed March twenty-third, 
eighteen hundred and sixty, entitled “An act to amend the charter of the James River 
and Kanawha Company,” declared 44 that in case the said Janies River and Kanawha 
Company shall not complete the canal to Covington, or the western terminns of the 
Virginia Central Railroad, w ithin six years from the passage of this act, all the prop¬ 
erty, rights, franchises, and privileges, of every kind and description, of the said com¬ 
pany, shall be transferred to and become the property ot the State:” and the said 






- W H r 




eighteen hundred and sixty, and by virtue of the act passed on the third day of Feb¬ 
ruary, eighteen hundred and sixty-three, by the general assembly of Virginia, which 
transfers to the State of West Virginia all the property which the State of Virginia 
owned within the limits of this State. The legislatnre doth therefore declare and 
announce that the Kanawha River, and all dredge and other boats and property under 
the control of the Kanawha board are now the property of this State, free from the 
claims, incumbrances, or control of any party, State, or corporation whatever: There¬ 
fore, 


Be it enacted by the legislature of West Virginia: 

1. The hoard of public works shall annually appoint five directors for the Kanawha 
hoard, with power to sue and be sued, as * body politic and corporate, who shall have 
control and supervision of the Kanawha River, according to the provisions of the act 
poviding more effectual means for the improvement of the Kanawha River, passed 
February fifteenth, eighteen hundred and fifty-eight, and an act to amend the charter 
of the James River and Kanawha Company, passed March twenty-third, eighteen 
hundred and sixty, so far as the same may be consistent with the provisions of this 
act. The said board of directors shall hold their offices for one year and until their 
Ruccessois a e appointed, and shall have all the powers pertaining to the said board as 
fully as f t iey had been appointed according to the provisions of the said act, passed 
Febtuary fifteenth, eighteen hundred and fifty-eight. The hoard of public works shall 
on the fifth day of March, in each year, or as soon thereafter as practicable, appoint 
two collectors and one superintendent, who shall hold their offices for the term of one 




their date, hut the said board may reserve the right to redeem or pay the same at any 
time after five years from the date thereof, provided that in no event shall the State 
of West Virginia be liable for any of the debts or contracts of said Kanawha board. 

3. It shall be the duty of the Kanaw ha board to prosecute the improvement of the 
Kanawha River either by contract or by agents of the board upon a plan and speci¬ 
fications to be regpmuiended by a competent engineer and approved by the board, awl 
the. said board shall expend in such improvement the surplus tolls arising from the 
river, which may not be required to meet the present liabilities of the board, or to 
pay the interest on the bonds authorized to he issued by this act, and to provide a sink¬ 
ing fund to pay such bonds at maturity. 

4. The treasurer and collectors of tolls shall severally execute bonds with good ®e~ 
curity, and in an amount to be approved by the Kanawha board, for the faithful dis¬ 
charge of their respective duties, and the prompt accounting for and payment of 
all moneys that may come into their possession. The collectors shall render weekly 
aecouuts of the tolls collected by them, and shall pay to the treasurer at the end of 
each week the rnouey that they may have received during the preceding week. 
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5. The officers and agents of the company maybe allowed a reason able compensation 
for their services, to be fixed by the Kanawha board, but the collectors of tolls shall be 
allowed a commission on the amount received and paid over by them, as a compensa¬ 
tion for their services, to be fixed by the Kanawha boards 

6. One of the collectors of tolls shall be stationed at Charleston and tl:e other at 
Point Pleasant, and their collection-district shall be so arranged aa to see nre the collec¬ 
tion of all the tolls. 

7. The Kanawha board shall make semi-annnal reports to the hoard of public works 
of all their transactions, and the amount of money received and the manner of expend¬ 
ing the same, which report shall be published in a newspaper at the seat of govern¬ 
ment. 

8. The Kanawha board may elect one of their number president, who shall perform 
such duties as may be assigned to him hv the said hoard, for which he shall receive a 
reasonable compensation, to be fixed by said board. Each director shall be entitled 
to $3 for each day's attendance on the meetings of the hoard. 

9. After the improvement of the river and the payment of the 
therefor, the rate of tolls shall be red 

the works in repair, 
board shall have 



a sum 






description of water-craft, between Charleston and the mouth of the river, and in the 

transportation for less distance; that is to say, on salt, 4 mills 
beans, pease, dried fruit, flax and other seeds, 1 cent per 
ushel; on corn, potatoes, apples, and corn-meal, 4 mills per bnshel; on bacon, 3 
cents per 100 pounds; on lard, butter, cheese, and tallow, 4 cents per 100 pounds; 
on sugar, 4 cents per 100 pounds; on coffee, 5 cents per 100 pounds; ou cordage, 4 ceuts 

{ >er 100 pounds; on nails, iron, aod hemp, 3 cents per 100 pounds; on flour,3 cents per 
mrrel; on cider, vinegar, and pickles, 6 cents per barrel; on pork, beef, and molasses, 
8 cents per barrel; on linseed, lard, and refined coal or petroleum oil, 10 cents per 
barrel; on crude petroleum, or coal oil, 8 cents per barrel; on whisky, rnm, braudy, 
gin, and foreign wine, 1 cent per gallon ; on native wine, 10 cents per barrel; on ale 
and beer, 5 cents per half-barrel, and in the same proportion for larger or smaller 
packages; on salt fish, 10 cents per barrel; on manufactured tobacco, 5 cents per 100 
pounds; chi leaf tobacco, 3 cents per 100 pounds; on live and slaughtered hogs, 5 cents 
each; on dry goods, 10 c nts per 100 pounds; on pig-iron, 2(1 cents per ton ; on empty 
barrels, 2 ceuts per 100; on hoop-poles for barrels, 3 cents per 1,000; on hogshead- 
poles, 10 cents per 1,000; on pipe-stave^, 20 cents per 1,000; on all articles not enumer¬ 
ated, 4 cents per 100 pounds; on coal, at the rate of 1 mill per ton per mile; on steam¬ 
boats carrying passengers, ^ cent per passeng r per mile for each passenger carried ; on 
ber and timber, 75 cents per thousand feet, board-measure. 

In the event that the board of public works should elect hereafter to proceed 
against the Virginia Canal Company or the James River and Kanawha Company by 
inquisition, inquest, or judicial proceeding, more formally to ascertain the termination 
of their franchises over the Kanawha River, authority is hereby vested in it to insti¬ 
tute such proceedings in the name of this State; and full benefit of such 
inure to the State of West Virginia and of the perfecting of its title to 
River. 







the Great Kanawha River. 


Whereas the Virginia Canal Company has failed to comply with the provisions of 
its original charter, granted by the State of Virgiuia ou the 29th day of March, 18G1, 
and has also failed to comply with the provisions of an act of the general assembly 
of Virginia, passed 3d of February, 1866, which was intended to re-enact and amend 
said charter, and which last-mentioned act was approved by this legislature on th© 
2dth day of February, 1866; this legislature, by virtue of the power reserved to it 
by the three before-recited acts, doth hereby announce and declare that by reason of the 
failure aforesaid, all rights, interests, and franchises of the said Virginia Canal Compauy 
within the jurisdiction of this State have forever ceased and terminated as fully and 
effectually as if neither of the aforesaid acts had ever been passed ; and whereas the 
general assembly of th© State of Virginia, having by the thirteenth section of au act 

S assed 23d March, I860, entitled “Au act to amend the charter of the James River and 
ianawba Company,” declared “ that in case the said James River and Kanawha Com¬ 
pany shall not complete the canal to Coviugton or the western terminus of the 
Virginia Central Railroad within six years from the passage of this act. all the property, 
rights, franchises, and privileges of every kind and description of the said company 
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shall be transferred to and become the property of the State.” And the said James 
River and Kanawha Company having accepted the provisions of said act, and having 
failed to complete the canal to Covingtou or the western terminus of the Virgin!* 
Central Railroad within six years from the 23il March, I860, so much of the property, 
riglife, franchises, and privileges of said company as are situated within the limits of 
this State, became and were vested in the State of West Virginia, by virtue of the 
paid thirteenth section of the act aforesaid, and by virtue of the act passed 3d.of 
February, 1863, by the general assembly of Virginia, which transfers to the State of 
West Virginia all the property which the State of Virginia owned within the limit* of 
this State. The legislature doth therefore declare and announce that the Kanawha 
River is now the property of this State, free from all claims, iucumbrauces, or control 
of any party, State, or corporation whatever: Therefore, 

Be it enacted by the legislature of West Virginia; 

1. That the governor of West Virginia, James H. Brown, and Charles W. Smith, of 
Kanawha County, Daniel H. K. Dix, of Putnam County, and John M. Phelps, of Mason 
County, are hereby appointed commissioners on the part of the State of West Virginia, 





>r the arc 
the Great 



bewt terms, nud the most satisfactory assurances of capacity and responsibility; and 
to iibroduce into said contract any additional stipulations for the benefit of the State 
and in furtherance of the purposes herein declared, and not inconsistent with this act; 
w hich said contract shall be, to all inteutsaml purposes, as much a part of this charter 
as if the same had been herein included at the time of the passage of this act* The 
persons upon whom the benefits of this charter may hereafter be conferred, and who 
may be duly orgauizjd as a company, shall thereup m be constituted a corporation, 
under the name and style of the “ Great Kanawha Improvement Company/' and shall 
have all the powers, rights, and privileges conferred by code of West Virginia on sim¬ 
ilar corporations, subject, however, to the restrictions therein contained, so for as the 
same are applicable to, and not inconsistent with, the provisions of this act. The cer¬ 
tificate of the commissioners of the due execution of the said contract, and the organi¬ 
zation of the company, shall operate to confer on said company all the benefits of this 
charter: Provided^ That no such contract or transfer of the river and other property of 
this State Blmll take effect until approved by the board of public woiks of this State: 
Provided further , That said commissioners shall not directly or indirectly receive any 
emolument from, or have any interest in, any company created by this act, except that 
they may each receive their necessary expenses incurred in the execution of the duty 
imp sed upon them by this act from said company, when organized, and the State 
shall not be liable fox any of the expenses of said commissioners. 

2. The capital stock of said company shall not be less than five hundred thousand 
dollars, nor more than four million dollars, to be divided into shares of one handled 
dollars each. And any railroad, mining, manufacturing, banking, or other incorpo¬ 
rated company, may subscribe to the stock, and guarantee the bonds of the Great 
Kanawha Improvement Company. 

commissioners to certify the fact to the Kanawha board, and thereupon it shall be the 
duty of the Kanawha board to turn over to the said Great Kanawha Improvement 
Company the possession, use, and control of the Kanawha River, and the property 
hereinafter mentioned, to be held, asad, and enjoyed, in pursuance of the provisions of 


4. All dredge and other boats in the possession of the Kanawha board, and pertaining 
to the improvement of the river, with all other property of every kind thereto per¬ 
taining, shall belong to the said company when it takes control and possession of the 
river; but the said company shall pay off and discharge all the debts and liabilities 
incurred for the purchase of the same, including mortgage-bonds issued by the Ka¬ 
nawha board under the authority of the legislature. 

5. The company shall place and keep good buoys aud ring-bolts, wherever needed, for 
the guidance, safety, and convenience of navigators. 

fi. The company shall have power to appoint receivers of tolls at such points as it 
may designate. 

?. When the company takes control and possession of the river, aufl shall have ex¬ 
pended $100,000 in improving the same, it shall have power and authority to collect 
tolls at. the following rates for com modi ties transported on steamboats, flat-boats, barges, 
and all other description of water-craft, between Charleston and the mouth of the 
river, aud in the same pronortion for transportation for less distances. That is to say: 
On salt, 4 mills per bushel; on wheat, beans, pease, dried fruit, flax and other seeds, 1 
cent per bushel; on corn, potatoes, apples, aud corn-meal, 4 mills per bushel; on bacon, 
3 cents per 100 pounds; on lard, butter, cheese, aud tallow, 4 cents per 100 pounds; on 
sugar, 4 cents per 100 pounds; on coffee, 5 cento per 100 pounds; on cordage, 4 cents per 
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100 pounds ; on nails, iron, and liemp, 3 cents per 100 pounds; on flour, 3 cents per bar¬ 
rel ; on cider, vinegar, and pickles, 0 cents per barrel; on pork, beef, and molasses, 8 
cents per barrel; on linseed, lard, and refined coal or petroleum oil, 10 cents per barrel; 
on erode petroleum or coal oil, 8 cents per barrel; on whisky,rum, brandy, gin, and. 
foreign wine, 1 cent per gallon; on native wine, 10 cents per barrel; on ale and beer, 5 
cents per half-barrel, and in the same proportion for larger or smaller packages; on 
salt fish, 10 cents per barrel; on manufactured tobacco, 5 cents per 100 pounds ; on 
leaf-tobacco, 3 cents per 100 pounds ; on live and slaughtered hogs,, 5 cents each ; on 
dry goods, 10 cents per 100 pounds; on pig-iron, 20 cents per ton ; ou empty barrels, 2 
cents per 100; on hoop-poles for barrels, 3 cents per 1,000 ; on hogshead-poles, 10 cents 
per 100; on pipe-staves, 20 cento per 1,000; on lumber, 75 cents per 1,000 feet, board 
measure; on all articles nob enumerated, 4 cents per 100 pouuds; ou coal shall be 
charged tolls at the rate of 1± mill per ton per mile; and steamboats carrying passen¬ 
gers, | cent per passenger per mile for each passenger carried. And when the company 
shall have completed any section of ten miles or more of the improvement above 
Charleston, it may collect additional tolls thereon, and in proportion to the rates 
authorized to be collected below Charleston. And when completed, if the foregoing 



8. When the company lias completed the improvement of the river according to its 
charter, if at any time it is ascertained that its net annual revenue exceeds an aver¬ 
age of 15 per cent. per annum, on the application of any toll-payer the judge of the 
circuit court of Kanawha County shall appoint three discreet disinterested freeholders 
residing within his circuit, who shall revise equitably the tariff of tolls herein pro¬ 
vided, ho as to produce, in their judgment, .as near as may be, the net average annual 
income of 15 per cent, on the capital expended by this company. Said commissioners 
shall make their report to the said judge, who shall on hearing confirm the said report 
or recommit until said tariff is by. him approved, which shall then be the tariff by 
which tolls shall be collected. 

9. The navigation, improvements, and property of the company shall be exempt from 
taxation until the net income arising therefrom shall be 6 per cent, per annum. 

10. Manifests (under oath, if required) of the cargoes of all boats navigating the 
Kanawha River shall be filed with the receiver of tolls, designating the names of the 
cargoes, of their owners, and the masters of the boats or other vessels in which said 
cargoes shall he shipped, and of the boats and vessels, together with those of the ship¬ 
pers or oilier agents having the control or direction of the said cargoes, and the legal 
tolls shall be demanded and paid to the collector of tolls accordingly. In all cases of 
failure to comply with the regulations hereby established and to pay the tolls afore¬ 
said, it shall be the duty of the said receiver to seize and hold the boat or other vessel 
concerned in the neglect and evasion thereof until the law is fully complied with; and 
if that be not done within the space of ten days from the time of such seizure it shall 
be lawful for the receiver of tolls, after giving five days* previous notice of his iuten- 
tion, by advertisement at the door of the court-house of Kanawha County, to sell at 
public auction, for ready money, so much of the said cargoes of said boat or vessel as 
will ho sufficient to pay the tolls due, with the addition of 50 per cent, thereon, and 
the necessary expenses incurred by the said receiver iu seizing, securing, and taking 
care of the said vessel and cargo; and the said boat or vessel, with the remaining 
cargo and any balance of money which may remain from the sale aforesaid, shall he 


re 
P 



ats ana cargoes upon tneKanawna Kiver, tor tolls due and uu t .. . 
their owners, masters, or shippers, which attachment shall be prosecuted as iu other 
cases of attachment for debt. 

11. The receiver of tolls shall be authorized to board and enter boats or other vessels 


in the said river, whether in the stream or at anchor, or at the landing on either shore, 
or the Kanawha River, and to demand and receive the legal tolls on all commodities 
contained in said boats or vessels, whether fully or in part loaded, and in case of fail¬ 
ure to pay the said tolls when thus demanded, the boats and vessels and the cargoes 
thereof shall be liable to seizure, sale, and disposition in all respects as prescribed in 
the foregoing section. And all and every person or persons on hoard of any boat or 
other vessels in the said river, and having control of the same, refusing or neglecting 
to come to, when required by the receiver to do so, shall forfeit and pay twenty dollars 
to the use of said company, to be recovered before any justice of the peace; and all 
persons resisting the said receiver in the execution of any powers given to him by law 
shall be dtemecl guilty of a misdemeanor, and he prosecuted accordingly. 

12. All persons, whether principals or agents, who shall ship off, or authorize to he 
shipped off, any article subject to the payment of toll, without first having entered 
the same with the receiver of tolls, as herein prescribed, and having paid the tolls due 
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thereon, shall forfeit and pay three times the amount of the tolls on the articles so 
shipped off, to he recovered for the use of said company before any justice. 

13. The receivers of tolls are hereby authorized to prosecute, in the name of the com¬ 
pany, in the usual form, for any penalties, forfeitures, or punishments authorized and 
sanctioned by this acfc„ 

14. The company may proceed to condemn any lands which will be overflowed by 
reason of its improvements, and as many as five acres in one place, for erecting thereon 
locks, abutments, toll-houses, and other buildings necessary for navigation purposes, 
and may proceed to take from the adjacent lands any rock or earth necessary for its 
improvement. But before overflowing lands, or taking lands and materials, the said 
company shall proceed to ascertain the value of the lands to be overflowed, and of tbe 
lands and of the materials to be taken, in the method provided inthc Code of West 
Virginia, so far as the same is applicable to the circumstances, mulatis ntutandin . 

15. The company is required to commence bonafide the improvement of the Kanawha 
River within six mouths from the time it takes possession thereof, and to complete the 
improvement within five years thereafter. The upper part of the river, from Loop 
Creek Shoals down to such point as mav be deemed necessary bv tbe comnanv. shall 



company shall expend not less than $1,000,000 in improving tbe navigation of the river 
within five years from the time it takes possession thereof^ and shall expend not less 
than $*200,000 during the first year thereof, lu the event of failnre to expend the speci¬ 
fied amount, or to complete the improvements within the time required by tbe charter, 
tbe rights and franchises of tbe company shall cease and terminate. 

16. The company may borrow mouey, and may issue bonds, with coupons attached, 
bearing any rate of interest not exceeding 8 per cent, per annum, mud may sell said 
bonds at a discount, and as security for the payment of the same may execute a mort¬ 
gage or deed of trust upon its corporate franchises and all its property, real, personal, 
and mixed. 

17. The company is hereby authorized and empowered, if it shall m elect, to continue 
its water-line up the Kanawha Valley to New River, and thence up New River to tbe 
State line in the county of Mercer, and also up Greenbrier River to Howard’s Creek, 
either by canal, sluices, locks and dams, or all or any combined. Should it elect to ex¬ 
tend such improvement, it is hereby authorized to increase its capital stock not exceed¬ 
ing ten millions of dollars additional, and to borrow money, as before provided. 

Id. In the event that the said company should elect hereafter to proceed against the 
Virginia Canal Company or the James River and Kanawha Company by inquisition, 
inquest, or other judicial proceeding, more formally to ascertain th«j termination of their 
franchises over the Kanawha River, authority is hereby vested iu it to institute such 
proceedings in the name of the Htaret and full benefit of such procedure shall inure 

own expense. 

any company shall be duly organized to construct a water-line from the Ohio River to 
the waters of Chesapeake Bay, that the company herein authorized may, with itscon- 


proct 




ry this company tt 
on the river under 


money expended on the river under this charter and the future amendments thereof, 
which value shall be ascertained by arbitrators; and in estimating tbe value thereof 
no compensation shall be allowed for the franchises of the river or this charter, as the 
State hereby transfers said franchises to the Great Kanawha Improvement Company 
without compensation. 

20. The*coiupany is hereby authorized and empowered to acquire land by purchase, 
in payment of stock, or otherwise, aud to lease, sell, and dispose of the same at its 
pleasure. 

21. Should the commissioners contract with any incorporated company to improve 
the navigation of the Great Kanawha River, such company shall have all the rights, 
interests, privileges, and franchises which by this act would be conferred upon the 
“ Great Kanawha Improvement Company,” if organized. 

*22. The governor is authorized to fill auy vacancy that may occur in the board of 
commissioners. 

23. When the Great Kanawha Improvement Company takes possession of the river 
in pnrsuance of this act, then all acts or parts of acta inconsistent with the provisions 
of this charter are repealed. 
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24. This charter shall remain and be in full force one hundred years from its date. 
But the right is hereby reserved to the legislature to alter or amend this act at its 
pleasure. And if the conimissioRiera fail to make a contract, and the work be not com¬ 
menced according to the provisions of this charter within two years from passage of 
this act, then, and in the event, this act shall terminate. 


STATEMENT OF MR. O. HENDRICK, ATTORNEY FOR KANAWHA BOARD. 

Before the year 1858 the Kanawha River was a part of the property of the James 
River and Kanawha Company, a corporation created by the laws of Virgiuia. 

February 15, 1858, (Acts of 1857-'58, page 91,) it created the Kanawha board, con¬ 
sisting of five directors, and the president of the James River and Kanawha Company, 
who were interested, with the control, management, and supervision of the Kanawha 
improvement, subject to the instructions of the stockholders of the company. The 



The above 




Kanawha board. To improv 
to be issued. (See section 

Other acts were passed 

In the year 1869 the legislature ef West Virginia passed an act (see Acts of West 
Virginia, 1869, page 75) which fixes definitely the status of the Kanawha River 
improvement. The preamble declares all rights, franchises, &c., of the old company 
forfeited to the State of West Virginia, so far as they are situated within the limits of 
the State. 

Section 1 provides that the board of public works shall annually appoint five direct¬ 
ors, with power to sue, &o., to have control and supervision of the river, and provide 
for its improvement, &c.» according to the provision of act of February 15,1858, 
the act to amend, passed Match 23,1860. 

Section 2 provides for borrowing money, Issuing bond®, &c., not to exceed $300,< 
to execute liens, &c. 

Section 3 gives plan of improvement. 

The Kanawha board have bonds outstanding, with coupons attached, (10 per cent.,) 

mortgage on, improvement, &c., amounting to about $17,090; probably 






The legislature of West Virginia, on the 21st of December, 1872, (Acts of 1872-73, 
pages 751-752,) adopted a joint resolution, authorizing the board of public works to 
appoint nine (9) commissioners, to confer and negotiate with any commissioner or per¬ 
son who may be anthorized to act on behalf of the United States in regard to the 
transfer of the rights, privileges, and franchises on said improvement, (three-fourths 
of them to act, &c.,) from the month of the Kauawlm to month of Gauley, and over 
the New River from the month of Gauley to the mouth of Greenbrier, aud over this 
from its month to the mouth of Howard's and Anthony's Creeks 
The commissioners were 



Charleston, W. Va 


The property owned 





providing for the transfer of certain rights and franchises of the State of West 

Virginia to the United States. 

Whereas the Congress of the Uuited States recently made an appropriation for a 
survey to ascertain whether it was practicable to construct a continuous water-line 
through this State to conuect the waters of the Mississippi Valley with the Chesapeake 
Bay, and the engineers employed for that purpose have shown that such a line is 
practicable ; and whereas the State of West Virginia regards the said line as a work of 
national importance, aud is anxious to afford every facility for the const ruction of the 
same: Therefore, be it 

Resolved by the Legislature of West Virginia: 

1. That the State of West Virginia hereby agrees to transfer all the rights, privi- 

a 

*For names and address of oominissuners, see end of joint resolution atiaoliod, of December, 1872. 
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leges, and franchises now owned or possessed by the State in the Kanawha liver 
improvement, and the chutes, dams, wiug-dams, channel, and all cither work heretofore 
done in the Kanawha River, together with jurisdiction in and over the Kanawha 
Ri ver from its month to the mouth of Ganley River, and over the New River from tie 
month of the Gauley to the mouth of Greenbrier River, and over the Greenbrier River 




said creeks to the State line, and also the right, power, and franchise to construct, 
maintain, and operate a good and substantial through water-line from the mouth of 
the Kanawha River to the Chesapeake Bay, so far as the said water-line shall piss 
through and he located in this State* Provided , That the rights, privileges, aud fran¬ 
chises herein mentioned shall never he so exercised as to affect or impair any light 
now vf sted in the Chesapeake and Ohio Railroad Company by or under the laws of 
this State. 

2. The board of public works is hereby authorized to appoint nine commissioners on 
the part of the State, one to be chosen from each judicial circuit, any five or more of 
whom may act, to confer and negotiate with any commissioners or persons who may be 
authorized hv law i to act for aud on behalf of the United States, in regard to a transfer 
to the United States of the said rights, privileges, aud franchises. Three-fourths of the 
said commissioners, at least, shall conseut to any contract or agreement that may be 
proposed touching the said transfer. 

3. That the said commissioners shall, as soon as a contract is proposed to them, 
which they, or three-fourths of them, may deem acceptable and just, transmit it to the 
governor of this State, who shall submit the same to the legislature for their action, if 
it be in session at the time, and if the legislature be not then in session he shall con¬ 
vene it as speedily as possible for that purpose. 

4. That the State of Virginia be respectfnlly requested to take concurrent action in 
the matter referred to iu the foregoing resolutions, and that n copy of the same be sent 
by the governor of this State to the governor of Virginia, witli tli^ request that be 
lay them before the legislature of that State. 

Adopted December 21, 1872. 


In accordance with this joint resolution the board of public works appointed the fol¬ 
lowing commissioners: A. J. Pauuel, of Wheeling : James Morrow, Fairraount; W. II, 
Travers, Charlestown, Jefferson County; C. P. Scott, Parkersburg; J. M. Bennett, 
Weston ; W. A. Quarrier, Charleston, Kanawha County; A. T. Caper ton, Union, Monroe 
County ; John Douglass, Princeton, Meicer County ; and James D. Armstrong, of—. 
The commissioners have never taken any action. 

March 15,1875. 


The hoard of pnblic works consists of I 
ent of free schools, and attorney-general. 


> governor, auditor, treasurer 
Acts of 1S72-’7J, page 71.) 




given to the purchase, heretofore or hereafter, by the Government of the United States, 
or under authority of the same, of any tract, piece, or parcel of land from any individ¬ 
ual or individuals, bodies politic or corporate, within the boundaries or limits of the 
Srate, for the purpose of erecting thereon light-houses, beacons, works for improving 
navigation, post-offices, enstom-honses, or any other needful public structures or works 
of improvement whatever; and all deeds, conveyauces of title, papers for the same, 
shall bo recorded, as in other cases, upon the land*record of the county iu which the 
land so eouveyed may lie, aud in case such land cauuot be acquired by purchase, the 
same may be acquired by said Government by condemnation, according to the laws of 
this State providing for the faking of lands without the owners’ consent, for purposes 
of public ut ility ; Provided , That the quantity of land shall not, at any one place, exceed 
twenty-five acres, aud that the State of West Virginia hereby reserves the right to exe¬ 
cute process, both civil and criminal, within the limits of any lot or parcel of land so 
purchased or Acquired, as aforesaid, by the United States, the consent herein and here¬ 
by given being iu accordance with the seventeenth clause of the eighth section of the 
first article of the Constitution of the United States, mud with the acts of Congress in 
such cases made and provided. 

Approved December 25, 1875. 
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AN ACT to aid in th^ improvement of the Fox and Wisconsin Rivers, in the State of Wisconsin, 


Be it enacted by the Senate and Home of Representatives of the United States of America 
in Congress ansembled. That whenever, iin the prosecution and maintenance of the im¬ 
prove men t of the Wisconsin and Fox Rivers, in the State of Wisconsin, it becomes neces¬ 
sary or proper, in the judgment, of the Secretary of War, to take possession of any lands, 
or the right of way over any lands, for canals and cut-offs, or to use any earth-quarries 
or other material lying adjacent or near to the line of said improvement, and needful 
for its prosecution or maintenance, the officers in charge of said works may, in the 
name of the United States, take possession of and nse the same, after first having paid 
or secured to be paid the value thereof, which may have been ascertained in the mode 
provided by the laws of the State wherein such property lies. In case any lands or 
other property is now or shall be flowed or injured by means of any part of the works 
of said improvement heretofore or hereafter constructed for which compensation is now 
or shall become legally owing, and in the opinion of the officer in charge it is not pru¬ 
dent that the dam or dams be lowered, the amount of such compensation may be ascer- 

Justice shall represent the interests of the 
act, and 
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I PON BRIDGING NAVIGABLE WATERS OF THE 
TATES—PROTECTION OF PUBLIC WORKS FROM 



INJURY 









Engineer Opfic 







General : I have the honor to submit the following report 
gress in preparing the report on bridging the Mississippi River, 

Saint Louis and Saint Paul, ordered by Congress in 1866. 

This report has been so long in hand because of other more pressing 
duties, and there has been an almost continual increase of new and 
important data relating to the subject. Previous to the past fiscal year 
the surveys had not included the bridges and changes made since 1870 
bnt in October and November last the additional surveys were made to 

the matter up to that time. 

The maps have ail been completed, and a copy filed at engineer head¬ 
quarters in Washington. Another copy is also well advanced, prepared 
specially for publication by the photolithographic process. 

All the material needed for the report has now been obtained, and the 
report is nearly finished, but it had to be put aside, temporarily, on 

the operations at this station. It is expected to complete 
the 






Brig, 




Major 
A. Humphrey 
Chief of 
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SHEER-BOOMS FOR BRIDGE-PIERS ON THE MISSISSIPPI RIVER. 

Office of the Chief op Engineers, 

Washington, H. 0., February 19, 1877. 

SiR: To enable the honorable Secretary of War to comply with the 
requirements of “An act for the further security of navigation on the 
Mississippi River, v approved March 3, 1875, 1 beg leave to submit the 

52 E Digitized by'< M ) 
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inclosed copy of the Report of the Board of Engineers constituted to 
consider the subject of “causing sheer-booms to be placed on the upper 
end of all or any bridge piers on the Mississippi River, for the better 
security and convenience of the navigation of said river for rafts of logs 
and timber, with specific report in each case,” and to iuvite attention to 
the recommendations contained therein. 

The report states clearly and concisely the difficulties experienced by 
rafts in passing the several bridges over the Mississippi River, and rec¬ 
ommends the placing of sheer-booms at the following, viz: 

Railway-bridge at Winona. 

Railway-bridge at La Crosse. 

Railway bridge at Dubuque. 

Railway-bridge at Clinton. 



Railway-bridge at Louisiana. 

Floating structures are intended wherever booms are recommended, 
unless a fixed boom is specifically mentioned. 

The Board gives generally 7 the conditions which the sheer-booms 
should fulfill: 


They nhnnld be stable enough to resist tbe ►hock of colliding rafts and vessels with¬ 
out overturning, And should have strength sufficient incut to break under impact at: any 
poiut. They should not. have a less draught than. 30 inches, mm! should project above 
the water-surface at least 6 feet, in order to prevent the guards of steamers from pass¬ 
ing over them and breaking their wheels. The submerged faces of the booms on the 
sheering side should be smooth, and the faces above water should be so arranged sm to 
allow vessels to nib against them without injury to themselves or the booins^ and 
the booms should furthermore fulfill their duties at all stages of water. All pivoi-pi«r 
guards should be planked longitudinally from 30 inches below low-water to 6 fe«-t 




, and these guards should include th6 pivot-piers, so that no projec- 
should be exposed beyond the face of the guards. 


The Board, while confining its recommendations to aiding the passage 
of rafts, incidentally considered the passing of steamboats, beiug care- 




anything for the former that would be detri- 




The Rock Islaud bridge being owned and operated by the United 
States, a special appropriation by Congress of the sum of $15,000 will 
be required for the necessary protection at that point, the Board assum¬ 
ing that all the expenses attending the construction of booms, &e., at 
the other bridges that may l>e provided for by future legislation will be 
borne by the owners of the bridges. 

The views and recommendations of the Board appear to nne judicious, 
and are concurred iu; aud it is suggested that Congress be requested 
to provide such legislation as, iii its judgment, may be necessary to 
carry them into execution. 

Very respectfully, your obedient servant, • 

* A. A. Humphreys, 

Brigadier General ani Chief of Engineer .*. 

Hon. J. D. Cameron, 


Secretary of War. 







































APPENDIX W. 


819 


EKPOBT OP BOILED OP ENGINEERS. 

Saint Louis, Mo., January 31, 1877. 

General: The Board, constituted by Special Orders Xo. 52, Head¬ 
quarters Corps of Engineers, Jiyie 22,1876, to iuquire iuto the expediency 
of causing sheer-booms to be placed above bridge piers on the Missis¬ 
sippi River, have the honor to present the following report: 

The Board met at Saint Louis on the 17th of July, 18/6, and proceeded 
to consider the letter of instructions from the Chief of Engineers and 
the act of Congress approved March 3, 1875, ordering the investigation. 






• v 




The act mentions no other floating structures than rafts of logs and 

calls for an inquiry into the expediency of placing sheer- 
above the piers of the bridges for their protection, &c., and fur- 

specific report in each case is required. 

The two points iu the act most noticeable appeared to be the word 

clause “specific report in each case.” The for¬ 
mer seemed to the Board to involve consideration of notooly the neces¬ 
sity of providing protection to rafts in passing the spans of the bridges, 
but also consideration of at least three other interests involved, vi 
1st. Interests of steamboat-owners which might lie affected 
construction of such booms. 

The interest of bridge-proprietors, as the acts of Congress legal¬ 
izing their bridges make it incumbent upon them to provide further 
securities for the safety of navigation whenever called upon to do so by 
the proper United States authority. 

3d. Though of less importance, interests of riparian proprietors whose 
fronts might be obstructed by works pat in for the protection of rafts. 
The 





process of inve 



v unior mem¬ 
ber, acting as recorder, was directed to obtain plans ot all bridges con¬ 
templated in the order; an expression of the desires of the raft inter¬ 
ests; objections, if auy, of the steamboat interests, aud statistics of the 
ralt interests; pending the collection of which, the Board adjourned to 
reconvene at the call of the president. 

Efforts were made accordingly to procure the requisite information, 
but not followed with the success desirable. j \uy officer of Engineers 
who has ever attempted to procure statistics of the business ot our in¬ 
land waters, where no systematic registration is kept or required, will 
readily appreciate the difficulty of the undertaking. 

Letters were written to the officers of the companies owning or oper¬ 
ating bridges crossing the Mississippi for maps and data ; lo the princi¬ 
pal known lumbermen ; to the officers of lumber companies iu the valley 
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of tbe Upper Mississippi, and to the leading stearaboat-raeu'for statis¬ 
tics, general information, and suggestions; each formal letter of appli¬ 
cation containing either a condeused statement of the act of Congress 
under which the Board was acting; or a copy of the act, in order that 
the importance of the information requested might be apparent. 

The oHcer8 of the bridge companies courteously offered any data in 
their possession, but with the exception of some copies of bridge records 
pertaining to passage of rafts, boats, &c., and records of gauge-readings 
for a season or two, but little reliable information was obtained, in 
fact, some of tbe bridge companies had lost or mislaid all the origiual 
maps and records. 

Replies from steamboat interests were meager. 

From the raft interests fuller data were elicited than expected 








The est 





that year was 

lumber, shingles, &c. Estimated 
down the Mississippi River at the mouth of the 
Wisconsin River during 1875, in all forms, shingles, laths, logs, &€., 
830,000,000 feet. About 550,000,000 feet pass the Dubuque bridge an- 
uually.. About 500,000,000 feet pass the Cliuton bridge annually. 
About 400,000,000 feet pass the Rock Island bridge annually. Rafts 
vary in size from 300,000 to 2,000,000 feet. A fair average is 750,000 
feet |>er raft. 

£«res are taken from a communication to the Board from 
Bertltold & Jennings, lumber commission merchants of Saint Louis, who 
have made up the estimates partly from their own observation, hot 
mainly from information obtained by them from the Treasury Depart- 

«BBr -mb' Miiim Hill. nil Mv ■illi *11111. Ifln mi. HU. .illli - . * —* — 

uient at 










in a memorial to the Board, marked U B,” in appendix, signed by tbe 
principal lumber dealers of the Upper Mississippi Valley, the number of 
ralts annually run is stated at 1,100. This does not seem an overesti¬ 
mate, lor the records of one bridge alone—that at Dubuque—show that 
1.1 





from 

v 

as comparison of the bridge-records with 
will show’, and as might be expected; some of the lumber 

hipped by rail east and west 
from different points along the river. The raft record begins at Du¬ 
buque, w here, during the year 1875, 1,136 rafts passed the bridge, and 
ends at Louisiana, about 112 miles above Saint Louis, where for the 
same year 1U9 rafts are recorded as passing the bridge. Of be latter, 
a large portion reached Saint Louis, and a part also was lauded at 
Alton for use and shipment at that jminL 

Bet ore the construction of so many bridges across the river, rafting 
was generally done independently of steamboats; that is, the raffs 
drifted ; but the difficulty attending the passage of bridges by rafts 

* The appendixes to this report are omitted. They may be found printed in Ex. Doc, 
No. 41, It. R., 44lh Cong., 2d Sew#. 
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gradually led to the use of tow-boats, nntil now nearly all the rafts (as 
high a proportion as nineteen-twentieths has been stilted) are towed. 

The width of a raft is computed by the number of strings, a string 
being sixteen feet. All the spans of the bridges, raft-spans included, 
are too narrow for the free passage of the large rafts uow constructed. 
Although a raft is said to be towed, it is in reality pushed, the position 
of the boat astern of the raft affording it better governing position. 

The actual cost of rafting lumber from Stillwater to Saint Louis is 
stated by those familiar with the business at $2 per thousand feet, 



ino 










a and D. 

The impossibility of procuring suitable maps from the bridge com¬ 
panies early becoming apparent, application was made to the Engineer 

Department at Washington for maps, &c., on file there. In reply, in¬ 
formation was given that General Warren was then engaged in making 
additional surveys, which it was expected would be completed in time 
for the use of the Board, and by letter of the Chief of Engineers, dated 
August 24, 1876, he was added to the Board as a member, and directed 
to notify the president thereof as soon as bis maps were ready, aud 
Board directed to suspend proceedings 
The Board re-assembled in accordant 




United States Engineer Office, 

Bo<'k Island . III., January 16, W7. 

Orders: The Board of Enpiueers, constituted by Special Orders No. 52, Headquar¬ 
ters Corps of Engineers, 22d June, 1870, and letter of Chkf of Engineers, dated 24th 
August, 1876, will meet at Saint Louis, Mo., on Friday, 26th Jauuary, 1877, or as soon 
thereafter as practicable, to centime the investigation as to the expediency of placiDg 





J. N. Macomb 








cr. sbowin 


the approaches 

land and water, the direction and velocity of currents, and 
of water for some distance above and below. The junior mem¬ 
ber also presented the information he had accumulated. 

The Board then proceeded to bear the statements of the leading raft 
and lumber dealers, pilots, and steamboat-men. The statement of 
Messrs. Kempt, DacDouald & Kearns, giveu with the maps before them 
for reference, is appended and marked u e.” 

A-model of the Fond sheer-boom was presented to the Board, and its 
merits explained by Messrs. Kempt & Chapman, representing the Eau 
Claire Lumber Company, which is part proprietor of the invention. 
Particulars of this booui will be found in Appendix F. 

The Board then proceeded to the consideration of each bridge, begin¬ 
ning with the nylway bridge and the highway-bridge at Saint Paul. 
As but an insignificant quautity ot lumber ever passes under these 
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bridges, it is not deemed necessary to place any booms there, and for 
the same reason no protection is deemed necessary above the bridge 
crossing the liver at Hastings. 

Before proceeding further, the Board here mention that inasmuch as 
the windings of the Mississippi River make the designation north or 
south, east or west, as applied to its banks, variable for each locality, 
the words right and left are used instead, the right bank being that on 
the right hand in descending. 

RAILWAY-BRIDGE AT WINONA. 

The first bridge crossing the Mississippi River below the Saint Croix 


iiver is known as 






in 



T 







Ill running past this bridge rafts generally use the right draw-open¬ 
ing, the left draw-opening and long span adjoining being seldom acces¬ 
sible on account of the set of the current toward the right bank caused 

bv a bar above. This action of the current renders it necessary to run 

# % 

direct for the draw-rest when making for the right draw-opening at time 
of high-water. , 

Additional difficulty arises from the location of Yeoman’s boom, which 
obstructs the path of rafts following the set of the current, and from 
the Northwestern Railway Company’s transfer-wharf, the front of which 
is piled, but not planked. 

To aid in the security of raft-navigation at this bridge, a straight boom 

from the right rest-pier, extending up-stream to a point about 150 feet 
above the elevator, should be placed, and Yeoman’s boom removed or 
drawn in toward the bank, so that no part of it should project more 
than 100 feet out from shore. The position of the proposed boom is 



the maiu channel two 







high 


raft span ‘d40 feet in the clear; bottom chord 10 feet above high-water; 
range or difference between high and low water about 16 feet. 

No records of rafts or steamers passing this bridge have been obtained. 

The chaunel here has changed much during the past year. After the 
construction of the piers the right draw-opening, the only one accessible 
to rafts, was difficult to reach on account of the existence of a bar above 
the bridge and adjoining the island, and another bar working down 
from another island above and on the right of the channel. Iii order 
to reach this draw, rafts had to cross the stream at nearly a right angle, 
under the upper and above the lower bar. In addition, the velocity of 
current th.ough the right draw opening is great. 

Inasmuch as the right draw-opeuiug will necessarily be the one used 


" The maps herein alluded to are on file in the office of the Chief of Engineers, U. S. j 
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by rafts, protection along the right bank for a distance of 1,000 feet 
above the abutment and similar to that designated for the Winona 
bridge should be placed. (See accompanying tracing, numbered 2.) 

RAILWAY-BRIDGE AT PRAIRIE DU CHIEN, 

* • 

The river here is separated by an island into two channels, both 
being navigable. That on the right is habitually used by rafts and raft- 
boats; that on the left is the main steamboat-channel, and is also used 
by such rafts as are destined to Piaiiie du Chien, numbering probably 
not more than ten or twelve in the course of a season. Both channels 
are crossed by a pile and ponton bridge; the ponton in each channel 
forming a draw of about 400 feet. The current is gentle in both clian- 



RAILWAY-BRIDGE AT DUBUQUE. 

This bridge was built in 1808, under act of Congress approved July 
25, 1806. It consists iu all of eight spans of various lengths aud a 

trestle approach some 2,400 feet in length, including two draw-openings, 

each 100 feet in the clear, and two raft spans, each about 240 feet in the 
clear. The bottom chord of the bridge is at 10 feet above high-water; 
the range between high and low water is about 20 feet. 

Eleven hundred aud thirty-six rafts are reported as having passed 
this bridge during the rafting-season of 1875, of which 803 were towed. 
Thirty-three accidents to rafts in passing were recorded for this year. 
The details are contained in Appendix G. 

The right draw-opening and adjoining long span are habitually used 
by rafts at till stages of water, the left draw-opening and adjoining span 
being seldom if ever used. During'low water but little difficulty is ex¬ 
perienced ; at time of high water the current from Seventh-street slough, 
which discharges immediately above the bridge, creates cross currents, 



The portion of this bridge over the right-hand channel was com¬ 
menced in 1804 and completed in 1805. That part over the left-hand 
channel was completed and in use some years previous. The structure 
was legalized as a post-road aud post-route by act of Congress February, 
1867. 

The river here is divided into two channels by Little Rock Island. 
The bridge, spanning both channels, consists iu all of fourteen spaus, of 
different lengths. Iu right-hand channel there is but one draw-opening 
available, of 118 feet, aud oue'raft-spau of about 180 feet, clear width. 
Bottom chord about 6 feet above high water; difference between high 
and low water, about 20 feet. 

At time of high water, most of the rafts ruu the channel to the left 

of the island, tWfc only span available in which being the one next to 

the left bank. This span is obstructed by piles aud riprap about the 

■ 
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piers, and its available width further reduced to about; 180 feet by the 
obliquity of the axes of the piers to the direction of the curreut; and 
a further difficulty iu this cbauuel arises from a current setting across 
the bottom-lands. 


During- medium and low stages of water the right-hand channel ig 
used. The draw and raft spans in this channel are all too narrow,being 
of less width eveu than those of any of the other bridges. Of thesi 
spans, the right-shore span and adjoining draw-opening are impassably 
for rafts on account of their being occupied by rafts of logs aud timber 
and also by boom piers below. The ouly spans that can be used are tbs 
left draw opening and the span adjoiniug, the approach to which s 
difficult ou account of the eddy below the rocky point used as the stean- 
boat landing of Clinton. For details of rafts and boats passing this 
bridge, see Appendix H. 








to extend from 



RAIL AND HIGHWAY BRIDGE AT ROCK ISLAND 


This bridge was commenced in 1869 and completed in 1871, by the 

Uliked States Government, under act of Congress approved July 25,1866. 
It consists in all of seven spans, including draw, which has openings of 
160 feet width, and two raft-spaus with 250 feet width in the clear; 
bottom chord 10 feet above high water; range between high and low 
water is about 16 feet. 

The number of rafts "passing this bridge is m follows: 



Year ending December 31, 1873.... 
Year ending December 31, 1874.... 
Year ending December 31, 1875.... 
Year euding De ember31, 1876.... 


» m w m 'mi ill m w * 


m ♦ <a m 


• '«» '* « m m »nm m tsoe nr ■« m mat 10001 <m «o» # m m m m ooo m « • m «i» 


m m m m * * «> » «> m » m 


a. ■» m m flOO" • » * » <oo» ill* • 


«t os* « 00 " * W 


* • hoop ®S( ioow # « 


• m « '" 0 ® * «» m mp » 


in® «* m * • * »« * •» 


0001 000 ' >000 


m oooi ooo ■# '» topi m * 10® oo® m oo« <p ooo> «• ran' «0. » oo® m ooo»> noon oo® 


>ooo> » io® m wo ooo. oo® on • «»> no® 


919 

6w8 

583 

618 

6*7 


Details are given in Appendix i. 



The rocky bank of the island for 500 feet above the south abutment 
should be timbered and planked, and a boom similar to that designated 
for the bridge at Dubuque should be placed in the thread of the cur¬ 
rent, above and on the prolongation of the right pier of the left raft 
span, aud the remains of the north or right pier of the old bridge should 
be fully removed. (See aceompauyiug traciug, numbered 5.) 


RAILWAY-BRIDGE AT BURLINGTON. 

This bridge was commenced in 1867 and completed iu 1868, under 
act of Congress approved July 25,1866. It consists, in all, of teq spans 
of different lengths, with two draw-openings, each 160 feet in the clear; 
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bottom chord 10 feet above high water ; range of river, or difference be¬ 
tween high and low water, 20 feet. 

For particular description of this bridge, see letter of Mr, Hjortsberg, 
chief <3ngineer Chicago, Burlington and Quincy Railroad, marked j, in 
appendix. 

Rafts passing this bridge usually run the right draw-opening and ad¬ 
joining span ; this latter span being but 190 feet in width. The spans 
to the left of the draw are wider, but are only made use of when rafts 
are blown over from the right, or west, bank. Running the right span 
and draw-opening is rendered difficult on account of the existence of a 
hard bar of gravel near Berry’s mill, which, with the 

a cross current in these spans, 
boom 900 feet loner should 




















This bridge was c 
of Congress approved July 

ent lengths. Two of them are draw-openings, about 
tbe clear, and two raft-spans of about 240 feet. Bottom chord of the 
bridge 10 feet above high water; range of river, or difference between 
high and low water mark, about 22 feet. No record of rafts passing 
this bridge* has been kept. Number of boats passing and other data 
are given in Appendix K. 

This bridge is situated at the foot of lies Moioe: 
there is no place for a raft to tie up, so that* the passage 
must be attempted under any circumstances after leaving Montrose, at 
the head of the rapids. The left draw-opening and adjoining spans are 
used by rafts at all stages of water. During high water rafts can follow 
a loner the canal-bank on the right, the proper course to take for running 

spans, but at low water they are obliged to follow the channel, 
which course brings them to the left bank about 1J 
bridge, whence they cross through Sucker Chute 
The direction given to the raft by the current along 

/e the bridge is toward tbe piers to the 

make, and if. to avoid this, they 

to 









r 

iles above the 
ght bank, 
bank of the 
the opening 
canal-bank to 







as to connect the draw-rest with the lower end of the canal 

The accompanying tracing, numbered 7. will show tbe 
booms recommended. 

RAILWAY-BRIDGE AT 

This bridge was commenced in 18(17 and completed in 1868, under an 
act of Congress approved July 25, 1866. It consists iu all of 24 spans, 
6 spans crossing Quincy Bay and 18 spans crossing the main river. 

Draw-openings 160 feet wide, aud raft-spans each side of draw. Bot¬ 
tom chord of bridge 10 feet above high water. Difference of level be¬ 
tween high and low water mark about 20 feet. 

Two hundred and eighty-three rafts passed this bridge during the raft¬ 
ing-season of 1876, The details are contained in Appendix l. 

Rafts run in general the right draw-opening and adjoining span, the 
long spans to left of the draw not being available on account 

i)i{jili/'C‘d by 
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which makes out from the left bank above the bridge. This bridge is 
also at the beginning of a crossing of the channel from right to kit, and 
rafts are iu consequence drawn toward the left piers of whatever open¬ 
ings they attempt to use. 

A fixed boom 1,000 feet long should be extended up stream from the 
left rest-pier, its upper end 050 feet from the right bank. (See accompa¬ 
nying tracing numbered 8.) 

RAIL AND HIGHWAY BRIDGE AT HANNIBAL. 


Commenced 
approved July 


draws of 100 feet width of opening 





1870 and completed in 1871, 

, 1800, It consists of eight spa 
width cif opening, and two are r 
515 feet available opening: the ol 


uuder act of Congress 
us. Two of them afe 
aft-spans; one next to 




Differ 



withiu one mile above the bridge. During high water the rafts are split 
up and each part dropped through by the tow-boat. Allowing auy por¬ 
tion of a raft to drift through is seldom attempted. The right bank jost 
below the bridge is used by the lumber-dealers of Hannibal for landing 
their rafts, and rafts passing under the right span are liable to collide 


A boom 1,200 feet in length along, and its up|>er end attached to, the 
right bank, its lower end free to swing from the bank to the right rest- 
pier, should be placed above this bridge. (See accompanying tracing 
numbered 9.) 

RAILWAY BRIDGE AT LOUISIANA. 

* 

Commenced June 23, 1873, and finished in December of the same year 
Built uuder acts of Congress approved March 3, 1871, and Juried, 1872. 
Consists of eleven spans of different lengths; two are draw-spans, each 
200 feet witlc, and one a raft span 250 feet in the clear. Bottom chord 
10 feet above high water. Difference of level between high and low 
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low stages of water the right draw-opeuing is used. There is no place 
above the bridge for two miles, nor below it for three miles, where rafts 
can tie up. The locality is particularly exposed to winds. The draught 
of the current is along the right bank and iu front of the landing above 
the bridge. In order to get into position for passing the draw openings, 
rafts are obliged to work to the left, and this has to be done by backing 
the boat, in order to give the ratts the proper direction. 

The crib work or bulkhead above the right rest-pier should be 
sn j oo t he< 1 a in d ex t ended u \ > st rea ti i ft>r 500 feet, aiin d t h is ill i 11 e ex tendetll 
820 feet farther by a fixed boom, its upper eud 300 feet from the shore 
at ordinary low water. The extension proposed is delineated upon 
tracing numbered 10. 

Wherever booms are mentioned above,‘floating structures are intended, 
and unless a fixed boom is specifically mentioned, a movable boom mast 
be understood. * 4 .., .. 11 . 
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Sheer-booms should fulfill the following conditions: 

They should be stable enough to resist the shock of colliding rafts 
aud vessels without overturning, and should have strength sufficient 
not to break under impact at any point. They should not have a less 
draught than 30 inches, and should project above the water-surface at 
least 6 feet, in order to prevent; the guards of steamers from passiug 
over them and breaking their wheels. The submerged faces of the 
booms run the sheering side should be smooth, and the faces abov e water 
should be so arranged as to allow vessels to rub against them without 
iujury to themselves or the booms, and the booms should, furthermore, 
fulfill their duties at all stages of water. All pivot-pier guards should 
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tanee of further protection to steamboats is more imperative tbau for 
rafts. The booms and other constructions recommended are regarded 
as but partial alleviations of the difficulties of raft-navigation, as the 
plans and locations of most of the bridges are such as to make any com¬ 
plete measures for the.safety of navigation impossible. 

As the Rock Island bridge is owned and operated by the General 
Government, a special appropriation by Congress of $15,000 will be 
requited for the protection necessary, it being assumed that all the 
expenses attending the construction of booms, <&c., at the other bridges, 
ordered by future legislation, will be borne by the owners of the bridges. 

The accompanying drawings of portions of the different bridge-local¬ 
ities, upon which are indicated the positions of the booms aud other 
works proposed, are taken from the maps made under direction of Gen¬ 
eral G. K. Warren, Major United States Engineers, at different times 
since 1866, under au act of Congress approved June 23, 1866, which 
reads as follows: 

And for examining and reporting upon the subject of railroad-bridges across the 
Mississippi River between Saint Paul, Mia., and Saint Louis, in the State of Missouri, 
upon such plans as will offer the least ini| ediment to navigation of the river. 


i River 
plans i 


between Saint 
is will offer the 
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Colonel of Engineers, President of the Board . 
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PROTECTION OF PUBLIC WORKS AGAINST TRESPASS OR INJURY. 

Office of the Chief of Engineers, 

Washington, I). (7., January 13, 1877. 

Sir: With the view to a compliance with the third section of the 
river and harbor act of August 14, 1876, which requires a report to 
Congress of all the instances in which piers, breakwaters, or other 
structures built by the United States iu aid of commerce or navigation 
are used, occupied, or injured by a corporation or an individual, and the 
extent aud mode of such use or injury, and the facts touching the same; 
and also what legislation is necessary* to protect public works coo 


































It appeai s that, w it l:i the except ion of the occupancy of the East 
Pier at Cleveland, Ohio, by the Pittsburgh aud Cleveland Railroad 
Company, the terms of which are now being adjusted, there has not 
beeu to any serious or great extent injurious use or occupation of struct¬ 
ures or works built by the United States to report to this office. 

There have been instances of temporary occupation of piers as land¬ 
ing-places for cargoes which, by their weight, might injure the works; 
but in most cases the practice was discontinued upon uoti heat ion. 

There are instances of injury to piers from collision of vessels, from 
carelessness as well uh from unavoidable causes. 

There are also instances of willful iujury arising from the palling up 
of the deck planks of wooden piers for the purpose of tying vessels. 

There are instances of serious injury to navigable waters by the dis¬ 
charge of saw mill waste into streams; also from booms for logs being 
placed in such a way as to seriously, aud sometimes totally, impede nav¬ 
igation, aud also instances of removal of stone from wing-dams, and of 
breaking openings through them for the passage of small boats or run¬ 
ning of logs, thus reuderiug the dams incapable of effecting the object 
for which they were built. 



injury has beeu corrected upon notification. 

So long as works are in progress aud in charge of an officer or agent 
these evils are rare, but as they pass out of his hands they are at the 
mercy of evil-disposed persons, and it would be well uuder those cir¬ 
cumstances to make it the duty of all officers of the Government, 
especially custom-house and revenue officers aud light-house keepers, 
to report all cases of trespass or injury coming under their observation, 
either to their own department or to the nearest 1Jnited States district 
attorney. 

Iu many cases of harbor improvements on the lakes the Government 
has not acquired title to the land on which the structure is built, so that 
it is a question m to the right of the Government to prevent the use of 
the piers by the owners of the adjacent land and preveut them from 
having access to the stream, iu the case of breakwaters isolated from 
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the shore, and resting on laud owned by the United Stales, or State, 
the question of control is simple. 

The object of these works being for the benefit of commerce, there 
should be no objection to their occupancy by private parties or corpora¬ 
tions when finished, provided that, the improvement of navigation for 
which they were built is u rum paired and the Government relieved of 
the expense of maintaining them. 

A majority of the officers a in d agents of this office in charge of public 
works deem the penalty inflicted by the concluding paragraph of section 
3 of the act of August 14, 1876, a sufficient protection, but it has also 
been suggested that its provisions should be extended so as— 

1 st. To cover all cases of trespass on United States grounds and 



proved defective, inasmuch as it requires proof of malice or intention, 
instead of simple proof of faet of injury or impediment to navigation. 

In the case of the Louisville and Portland Canal, and at the Harbor 

of Refuge at Sand Beach, Lake Huron, experience has shown the neces¬ 
sity of some enactment to regulate the movement of vessels therein, to 
avoid danger to vessels and injury to the works, i have already, ou 
the 29th February last, submitted a letter from Major Weitzel, Corps 
of Engineers, with inclosed form of an act which he recommends should 
be enacted by Congress for the government and control of this harbor 

Congress. 

To cover all cases of trespass and Injury herein mentioned, and to 
conform as near as may be to the conditions required, I beg leave to 
suggest, as a modification of House bill No. 1079, of the last session of 
Congress, the inclosed form of an act which may cover all cases likely 
to arise, including the control of the Harbor of Refuge ou Lake Huron, 


















FORM OF AN ACT TO PROTECT PUBLIC WORKS AGAINST TRESPASS OR INJURY. 

Be it enacted by the Senate and House of Representatives of the United States of America 
in Congress assembled , That it shall not be lawful to cast, throw, empty, or unlade, or 
cause, suffer, or procure to he cast, thrown, emptied, or unladen, either from or out of 
any ship, vessel, lighter, barge, boat, or other craft, or from the shore, pier, wharf, or 
mills of any kind whatever, any ballast, stone, slate, gravel, earth, rubbish, wreck, 
filth, slabs, edgings, sawdust*, or other mill-waste of any kind, into auy port, road, 
roadstead, harbor, haven, navigable river, or other waters of the United Stares, for 
the improvement of which Congress has already made, or may hereafter make, appro¬ 
priations, or to deposit, or place, or cause, suffer, or procure to be deposited or placed, 
any ballast, atone, slate, gravel, earth, rubbish, wreck, tilth, slabs, edgings, sawdust, 
or other mill-waste in any place or situation on shore wheie the same shall be liable 
to be washed into any navigable waters, either by ordinary or high tides, or by storms, 
or floods, or otherwise: Provided , That nothing herein contained shall extend or be 
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construed to extend to the canting out, unlading, or throwing out of any ship or ves¬ 
sel, lighter, barge, boat, or other craft, any stones, rocks, bricks, lime, or other mate¬ 
rials used, or to be used, iu or toward the building, repairing, or keeping in repair 
any quay, pier, wharf, weir, bridge, building, or other work lawfully erected or to be 
•erected on the banks or sides of any port, harbor, havcu, channel, or navigable river, 
or to the casting out, unlading, or depositing of any material excavated for the im¬ 
provement of navigable waters, into such places aud in each manner as may be deemed 
by the Uuited State* officer supervising said improvement most judicious and practi¬ 
cable and for the best interests of such improvements. 

Sec. 2. That it shall not be lawful to bnild any bridge, bridge-draw, bridge-piers and 
abutment's, causeway, or other'works over or in any port, road, roadstead, haven, har¬ 
bor, navigable river, or other waters of the United States, or to build any wharf, pier, 
dolphin, boom, dam, weir, breakwater, bulkhead, jetty, or other structure, outside es¬ 
tablished harbor-lines, or in such man<<er as shall obstruct or impair the navigation, 
commerce, and anchorage of said water*; or to excavate or fill, or iu any raannar to 
alter or modify, the course, location, condition, or capacity of the channel of said navi- 



and 




neces¬ 


sary to remove with a view to the imnroveineut by the Uuited States of such waters, 
shall be deemed a public nuisance and liable to indictment as such. 

Sec. 4. That ail wrecks of vessels, and other obstructions to the navigation of amfr 
port, roadstead, harbor, or navigable river, or other navigable waters of the United 
States, which may have beeu permitted by the owners thereof or the parties by whom 
they were caused to remain to the injury ot commerce aud navigation for a longer 
peiiiMl than two months, shall be subject to be broken up aud removed by the Secre¬ 
tary of War, without liability for any damage to the owners of the same. 

Sec. 5. That it shall not be lawful for any person or persons to take possession of 
or make use for any exclusive purpose, build upon, alter,-deface, injure, obstruct,or 
in any other manner impair the usrfuluess of any sea-wall, bulkhead, jetty, wharf, pier, 
or oilier work built by the United States for the preservation and improvement of any 
of itsnavigab'e waters, or boundary-marks, tide-gauges, surveyiug-stations, buoys, or 
other established marks; uor remove for ballast or other purposes any stone or other 
material composing such works. 

Skc. ti. That every person, {arsons, or corporation offending against the provisions 
of this act shall, for each aud every such offense, forfeit and pay a penally of two hun¬ 
dred and fifty dollars, (one-half on conviction of the offender to be paid to the 
informer,) besides such further sura as may be found in any action for the recovery of 
tLe penalty or penalties incurred under this act to be the expense of making good the 
damage incurred, or of removing to a proper place the things deposited iu violation of 
this act, such pe» alties to be recoverable by and in the name of the United States of 
America, with costs, in any circuit or district court of the United States, at the suit of 
any district attorney of the United States, or at the suit of any person, by information to 
any district attorney iu any district where or near to where the offense shall have been 




Louisville and Portland Caual, at the Falls of Ohio River, and over the baibor of 
refuge at Sand Beach, Lake Hurou, so far as may be necessary to control the passage 
through amt u-e of those works; and he may establish such regulations as be shall 
deem needful to regulate the movement of vessels through and iu them so as to avoid 
damage to vessels and injury to the public improvements at those places; and he will 
cause such regulations to be promulgated, by public notice thereof given in such news¬ 
papers as he may deem most suitable t-o give them the greatest publicity, and such 
regulations may iu like manner be changed from time to time ; and auy person inter¬ 
fering with or obstructing, or attempting to obstruct, the free use of such improve¬ 
ment, in violation of the regulat'ons aforesaid, shall be guilty of a misdemeanor, mud, 
on conviction thereof, shall be punished by a fine of not exceeding five hundred dol¬ 
lars, or imprisonment for not more than six months, or both, at the discretion of the 
court. 
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INVESTIGATION 

New York, May 14, 1877. 

General: We have the honor to submit the following reply to your 
letter of 18th instant, transmitting to this Board u for consideration and 
suggestion, and such modification or amendment to the bill as it may 

see fit to propose,” 

A bill to provide for the more thorough investigation of accidents on railroads, 

together with a letter of Mr. T. C. Olarke relative to the inspection of 

bridges. 

Garfi 




It appears from the remarks of 
in the House of Representatives, 

Francis Adams, jr., who prepared 
Garfield, that the scope of the 
leaving to further legislation to 
any extent that practical 

the matter, which i 
modifications or amendments to suggest, except 

provide for an appropriation to meet 






who introduced the bill 
letter of Mr. Charles 
at the request of Mr. 

been purposely restricted, 
of the commission 1 1 

may show to be needed. In this 

the Board have no 
it would seem 
expenses which 








cient discharge of the duties imposed on 
be judicious lo authorize the Secretary 
officer to assist the commission w 









ami tons acei- 
could reach 
week’s delay 
collection of 


incurred in an 
mission, and that i 
War 
ever t 

This last suggestion is made with a view of savi 
by the occasional aid of engineer officers stationed 
our vast territory. For example, should an unusual or 
dent occur west of the Nevada range, an officer in Ca 
the scene of the calamity without much delay, whereas 
In arriving at the locality of an accident might prev 
reliable data in reference thereto. 

To a full understanding of the state of this question of railroad acci¬ 
dents, and the means of preventing them, and as illustrating what, in 
our opihion, the scope of the duties of the proposed commission would 
attain the desired objects, the Board appends the following “ mem¬ 
orandum,” which was drawn up iu the study of the subject. 

The papers referred to the Board in connection with the subject are 
herewith returned. 

Respectfully submitted. 

J. G. Barnard, 

Colonel and Bvt. Maj . Gen. 

Z. B. Tower, 

Colonel of Engineers, Bvt . Maj . Gen . 

H. G. Wright, 

Lieut. Col . of Engineers, Bvt . Maj . Gen . 

Brig. Gen. A. A. Humphreys, 

Chief of Engineers 







MEMORANDUM TO ACCOMPANY REPORT OF BOARD OF ENGINEERS FOR FORTIFICATIONS 

OF MAY 




The bill proposed to 

a board of three 
of which are 
inquire into the 





President of the United 
commissioners, who shall be officers of engineers of the Ai my,” 



and means 



of accidents on 
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railroads in the United States, the number of persons killed thereby, and the most 
approved ineaiiH of preventing the occurrence of the same.” 

II. “To hereafter investigate such accidents on railroads an may in their judgment 
be accompanied by circumstances of &u unusual or unexplained character, and sp* dally 
report, upon the same.” 

Incidentally or supplementary to the foregoing duties, it is farther provided- ■ 

III. “That in addition to all special reports from time to time made, the commis¬ 
sioners herein provided for shall at the clone of e^cli year forward to the Secretary of 
the Treasury a general report upon the subject of accidents upon railroads in the 
United States daring that year. 

Clauses II and III «stahlish the fact that the “ board of commissioners” is intended 
to be a permanent thing; that the “ inquiry provided for in clause I is not merely a 
single general investigation, but somethiug to be perpetually maintained. 

So far as the mere statistics of “accidents” are concerned, our technical journals 
give them with great thoroughness and detail. Turning, e. g ., to the “Radroad Gazette,” 

auiiary 26, 1877) a summary of “ Train Accidents ” for the railroads of 
for the years 1873, 1874, 1875, 1876; a recapitulation of which la as 

lows: 
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2.68 


1,283 

*3.51 


Colli si on h are subdivided into fonrcateg- ries. viz : “Rear Collisions,” “ Butting Col¬ 
lisions,” “Crossing Collisions,” and “ Unknown.” 

Derailments resulted from no lesB than 35 special cau«es, snch as “ broken rail,” “ mis¬ 
placed switch,” “ cattle on track,” “ wash-out,” “ loose or spread rails,” “ broken axle,” 
“accidental obstruction,” “broken wheel,” &c.; those above named being the chief 
causes. 

Other accidents, I. e., accidents without derailment or collision, arose from 15 special 
causes, snch as “ boiler and cylinder explosions,” “ broken axle,” “failure of bridge or 
trestle,” “open draw-bridge,” “accidental o» st ruction,” “malicious obstmction,” &c. 

A more general classification of “derailment” accidents m as follows: 



or failnres in permanent way.... 

Defects or failures in rolling-stock.__ 

Negligence, carelessness, or malice. 

Unforeseen obstruct ions, not raalicions .. 
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1873. 

1874. 

1875. 

1870L 

200 

146 

261 

165 

73 

63 

101 

76 

96 

107 

114 

119 

111 

109 

142 

107 



vhich the remark is made by the editor, “ Negligence would prob- 
not most of the cases of defects or failures of road and rolling- 
cases of misplaced switches, open draws, &c., to which we have 


n connection with the number of “ accidents,” given in 
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Killed 
Injured 


e which give the total number of accident* 
ber per accident to 
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Killed and injured per accident.............._.... 1.129 
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1874. 

1875. 

187®. 

. 0.215 

0.209 

0.195 

0334 

. 0.914 

0.800 

0.923 

1.117 

. 1.129 

1.009 

1.118 

1.451 

s is left for a board to do. 

But; it 
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injuries, however, being slight. Besides 
nvolviug life or limb whether of passen 
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Self - interest may 
are; while State 
public opiuion 
of their efficacy 


slow of 
;slation 






servants, or outsiders. Most of these are due to the carelessness of the sufferers; 
considerable number, however, to inadequate precautionary measures for train man¬ 
agement. 

While the few calamitous accidents make strong impression on the public mind, aud 
a recent one doub' less prompted the bill in question, the foregoing shows that in real¬ 
ity the ratio of injuries and losses of life occurring from them is but a small fraction 
of the total. Great as was the loss of life at the Ashtabula bridge accident,, that ca¬ 
lamity furnished but one-fourth to the number “ killed” during the year, and the ratio 
of caiamiloi losses to the aggregate of current losses would probably be much less if 
taken through a series of years. 

Inasmuch as personal injury and loss of life arise from almost innumerable causes, 
each referring itself back either to inadequacy of construction or imperfection in manage - 
meat, itris clear that the means of preventing the occurrence of the same” involves 
the whole questiou of railway eonstruclion and management. 

ieve that it would be in consonance with the maxims which prevail, as to the 
of our General Government to leave this matter to the States in which our 
railways lie and the companies to which they belong to work out the desired results. 

perceives at last what its own requirements 
islation possessing jurisdiction) re 
directors to introduce, as 
for safety of 
be merely advisory 

vising that it should be so thoroughly master of the 
wbol^suhjeot that its advice would be sought and its authority on such subject recog- 
n'zed. Such sort of pre-eminence requires large experience aud a minute knowledge of 
condition and defects and systems of management, &c., of the 75,000 miles of railway 
in the United States, and to some extent a similar knowledge with reference to the 
railways of Europe. 

To obtain such information its sources would be— 

1st. The journals or teohnical publications of the United States and Europe. 

2d. Personal inspection by the commissioners or their agents. 

3d. Correspondence and personal communication with engineers and managers of 
railways. 

To carry out the above a considerable number of Inspectors would be necessary, and 
a bureau or office with o erks wherein to collect information aud compile the matter 
gathered. But inspections to be really such need not only the entire concurrence of 
th-i managers of the several roads, but an actual furnishing of facilities, (i. e. f spe¬ 
cial cars, &c.) We may well doubt whether the roads would generally furnish these 
facilities. 

To carry out, therefore, with any tflpciency the design of clause I, it would seem 
as requisite besid s creating a permanent board to add to it a considerable staff 
assistants, and to establish a bureau for collection^ compilation, aud preservation 
information. 

The above refers to the most general construction of the duties (clause I) of the 








to totals 


lowever, refers to accidents “ accompanied 
laracter,” including, doubtless, what we hav 
iibula bridge disaster. Such accidents are 



of unusual or 
calamitous accidents, 
in until her, (compared 



a sense 

Moreover, while ihe daily small accidents refer themselves to 

generally believed that these calamitous ones ( 
sheer negligence) refer to causes which intelligent investigation may develop, aud for 
which there may be, or may be found, sure 14 means of prevention.” 

There are two main causes of calamitous accidents, viz: “ collisiuu ” and “ bridge 
failure;” to thesi might be added 4 ‘open draw-bridges” aud “derailment,” but ihe 
“ open draw” is m purely a ma<ter of uegligeuce that it may bo referred at once to 
that, head; while “derailment,” though furnishing cause for about two-thirds of the 
“ accid nts,” is rarely (though sometimes) decidedly calami tons. Its causes when thus 
calamitous differ little from its causes when not so. Wherever derailment is likely to 
cause great calamity (as on a. bridge or high einba ikrnent) special precautions in mu¬ 
lling trains, and special means, are usually applied to prevent the accident or guard 
against do aster if it occurs. The absence of such precautions implies negligence which 
a subsequent investigation would doubt! ss bring to light. 

Collisions constitute nearly one-fourth of total ‘* accidents.’- They rarely occur 
without injury both to train and fo passengers; and they are the most common source 
of calamitous loss of life. They may be said to depeud almost exclusively" on manage * 
mail. In this connection it is proper to remark that railway travel as it now m f really 
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is an almost now thing in the world. Forty years ago it was commencing its develop¬ 
ments A Uw single-track roads in the United States, with strap-rails, connected then a 
few of our larger cities. The motion of trains was necessarily slow,, their number small. 
With the development, of railways over the whole country, and the rapid increase of 
travel, greater perfection of construction has been arrived at, and far more perfect *y«ton 
of train-management has become imperative. But these improvements have really (per¬ 
haps inevitably) lagged behind the demand for them. Nevertheless, their march has 
been real and rapid. The experience of the Centennial anniversary afforded proof of 
this. During the last three mouths of the Exhibition the traius oil many roads were 
constantly overloaded, and frequently behind time, and on several they were multi¬ 
plied to an extent uever known before. The number of accidents, though somewhat 
increased, was uot so iu proportion to the traffic; the companies showing decided 
ability in adapting their operations to the emergency. 

Methods for preventing collision on crowded roads have developed themselves pari. 

jhumu with the need for them. The board of engineers which the bill proposes to or¬ 
ganize could hardly collect information on this subject more thoroughly than it is now 
collected by the technical journals, nor would their advice or opinions weigh very 
heavily iu the balance with those of tb»* managers, engineers, and experts, whose oc¬ 
cupation is one of constant experience of what, is needed, of constant effort to supply 
the need, aud who through their own professional societies have means of consul tat ioo 


• ■ 




In our early railway construction we contented ourselves with bridging the amaller 
streams liy wooden structures of short spans, the larger navigable ones being croesed 
ly boat ferries. The development of the railway system aud the increase of traffic 
lms compelled the lilting of these gaps by bridges, some of which, through the exigen¬ 
cies of the case, involving very long spa<‘s. Such spans can only be made with iron ; 
moreover, this material has been gradually substituted of late years for the existing 
early constructed wooden bridges. But for this iron construction, the knowledge of 
the material itself, aud of the means of preparing it, of working it into required 
forms and of combining it into masses, was not itself fully developed. Both for the 
manufacturer and engineer there was a vast and almost unexplored held. Congress 
has recently recognized the importance of aiding one branch of this exploration % 
the creation of the Iward appointed March 25, 1875, “to test iron, steel, and other 
metals,” &c. 

Iu the other branch—the engineering—the demand for long-span bridges has taxed 
the efforts of eugine’ers for suitable methods, which have not yet had time to esfutldisb 
their claim to recognition as bent . 

We need only refer to the letter of Mr. T. C. Clarke, the head of an iro"-liridg© build¬ 
ing firm, well known iu the United 8tates and Canada for the extent a .d excellence of 
its work. 

According to Mr. Clarke's opinion, “ Your board of commissioners should, as soon as 
possible after their appointment, meet at Washington and take evidence from engineers, 
particularly those expert iu bridge construction, and establish upon the basis of that 
evidence certain general rules to apply to all bridges, both railway and highway, such 









so as 






“4. Such mode of construction as would best prevent deterioration and dec*y. All 
of this could b© expressed in such words as would, while not hampering the skill of de¬ 
signers, yet greatly increase the public safety. 

‘These rules should be published aud communicated to the different authorities, 
State, municipal, and railway, with the authority aud prestige of the hoard. More 
than this I do not feel competent ta recommend; but as an engiueer and constructor 
of irou bridges, I do say that inspection should— 

“ 1st. Be made by independent parties. 

“2d. Should cover all kinds of bridges. 

“3d. Should he under a uniform system based on evidence taken from exrerts. 
Your board would largely increase its usefulness if it covered the last two point*.” 

The foregoing would make the board not merely an investigator of 1 * accidents, 17 but a 
central authority on the subject of bridge-building. There is doubtless great diversity 
of opinion, or at least lack of means on which to base authoritative rules on the several 
points numbered 1,2, 3,4 by Mr. Clarke. While on .the one band the board would have 
no authority to call tor, and no means (without an annual appropriation for the purpose) 
to defray tbe expense of procuring evidence we are not prepared to my that the proposul 
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board might not do mnch useful work in the way indicated. On the other hand, these 
qaestious involve the whole problem of bridge-building—a problem, m it now presents 
itself, for great span rail way-bridges, yet not definitely solved, and which must to a 
certain extent work oat its own solution. A central board of engineers might doubt¬ 
less aid this progress and conduce to “ public safety ” by collecting data and furnishing 
temporary “rules” founded thereon. 

That it should do so requires that its members besides being generally scientific 
engineer ^ sbonld be thorough masters of the theory and practice of railway-bridge 
building. 

Bat it seems to ns that Mr. Clarke’s recommendations go beyond the scope of the 
proposed bill, which primarily has reference to accidents and iheir means of prevention, 
and, secondarily , to investigation of accidents “ accompanied by circumstances of unusual 
or unexplained character,” (referring donbtiess to the breakiug down of bridges, at well 
as to other calamitous accidents.) 

Generally speaking, collisions are the prolific source of calamitous accidents, those 
from failure of bridges in 1876 numberinar but 20. against 28(1 collisions, and Nome 600 



these small structures, and to their eluding iu some degree the precautions which con¬ 
duce to the safety of great bridges. They, therefore, to that extent are due to the pro¬ 
lific source of railway accidents, “ negligence,” and must owe their prevention to the 
iotfoduction of more vigilant and systematic management, the necessity and true 
economy of which is now being realised by our railway authorities. 

We regret that we are uot able to describe t he systems of government supervision of 
railways and bridges by the European governments. That there is to some extent an 
authoritative supervision iu France, Gerina »y, Austria, and Russia is believed. A 
thorough knowledge of these systems would be very important in its bearing upon 
measures our own G ivernment should desire to adopt. 

We here confine ourselves to an exhibition of the full bearings and scope of the pro¬ 
posed measure. It involves questions of policy of the Government in this relation, and 
it seems to ns that secured co-uper *tion of the several State g »verumeiits would be 
very desirable to Insure its foil efficacy. 


LETTER OF MR. THOM A! 


Dear 




Philadelphia, March 19, 1877 

ied bill regulating inspection 
vows to the American Society 




would iusert 




which have in most cases no iu 
id States and from the falling o 


highway bridges.” 
The most imnort 


The most important requisite is that inspection of bridges should be made according 
to one uniform system. As it now is, the State legislatures, under the spur of the panic 
derived from the Ashtabula disaster, are framing laws providing for inspection under 
different systems, and with different penalties. 

Your board of commissioners should, as soon a* possible after their appointment, 
meet at Washington and take evidence from engineers, parMculaily those expeit in 
bridge-construction, and establish npou t he basis of that evidence certain general rules 
to apply to all bridges, both railway and highway, such as— 

1. The least load to bo provided for on different lengths of spans, and on parts of the 
same span. 

2. The margin of safety. 

3. Tho mode of connecting the parts together, so as to form a whole as strong as 
those parts. 

4. Such mode of construction as would best prevent deterioration and decay. 

All of this could be expressed iu such words as m ould, while uot hampering the ski 1 
of designers, yet greatly increase the public safety. 
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These rules should be published and communicated to the different authorities. Stater 
municipal, and railway, with the authority and prestige of the board. More t.itini this, 
1 do not f^ell competent to recommend. But as an engineer aud constructor of imm 
bridges I do say that inspection should— 

1. Be made by independent parties. 

2. Should cover all kinds of bridges. 

3. Should be under an uniform system based ou evidence taken from experts. 

Your board would largely increase its usefulness if it covered the Last two* points, 

I an), very respectfully, your obedient servant, 

TmOILaS C. CUkBKK, 

Member American Society Civil Engineer* ami 

Institution of Civil Engineers^ London. 

Hon. James A. G ah field, M, C. 


(44th Congress, 3d Session, H. E. 450?.] 

m 

A BILL to providt for the more thorough inreetigstion of accidents on railroad 

Be if enacted by the Senate and Home of Representatives of the United States of America 
in Congress assembled f That the President of the United States is hereby authorized and 
requested to appoint a boapl of three commissioners, who shall be officers of engineers 
of t he Army, to i nq ini re i in to the no iiilier, causes, and means of proven tion of acc i dents 
on railroads in the United States, the number of persons killed or injured thereby, and 
the most approved means of preventing the occurrence of the same; and it shall be the 
duty of said commissioners to hereafter investigate such accidents on railroads as may, 
in their judgment, be accompanied by circumstanoes of au unusual or unexplained 
character, and specially report upon the same. 

Sec. 2. That the commissioners appointed under this act shall, in addition to their 
pay as officers of engineers of the Army, receive compensation for actual travel and 
other ueceesary ©xpenaes incorrect in the duties herein designated. 

Sec. 3. That in addition to all special reports from tlnje to time made, the commis¬ 
sioners herein provided for shall, at the close of eaoh year, forward to the Secretary of 
the Treasury a general report, npon the subject of accidents upon railroads in the 
United States during that year; which report, together with any special reports which 
the commissioners may have made during such year f shall he submitted to Congress. 










1 


INDEX 


Subject. 



• m • m m • • • m m m 


• m » m m 


Accidents on railroads, remarks on proposed legisla' ion for inves- 

ti gat ion of...... 

Accotink Ctoek, Va., improvement of .... 

Ahnepee Harbor, Wis., improvement of.. 

Alpena Harbor, (Thunder Bay,) Mich., improve! 

improvement of...... 



m m m m m m m m m • m m m 


• m m # • 



* m m w • • 


• • • 


* m 


• m » « « » » » • 


• mt m m m • 



Mississippi Rivers, operations 

"* * • ill dm m * III ili in ili i||t » in II ll> * <• (»i » * ■*» » «• • • ««» <l» • * » • 




Arkansas River at Fort Smith, improvement 

Ashtabula Harbor, Ohio, improvement of ....... 

An Sable River Harbor, Micb., improvement of 


« • «» 


• it» * 


• (V • 


» d* m » hi • m> at m m « 


ill' • » » 



» • » » « • 


« m •' m i® • 


I! »» m m m m 


«• m •' 


8* 8BSI « » 


• • m m m • • m «m » 


» m m 


i* II i» » 


« « 9 m m m 


• * 


» • m 


8 ® • • 


(II • (II (* # Ift III 8ft 


>in « in « m ili in m * m * • « » « 


Baltimore Harbor, Md. f improvement of entrance to 
Battalion of Engineers............................... 

Bay of Superior, improvement of natural entrance to.. 

Belfast Harbor, Me., improvement of .... 

Black Lake Harbor, Mich., improvement of. 

Black River Harbor, Ohio, improvement of . 

Black Warrior River, Ala., improvement of. 

Block Island, R. I., construction of harbor at 

Boards of engineers for fortifications.. 

Boston Harbor, Mass., improvement of. 

Breakwater of Cleveland, Ohio, construction of 

Broadkiln River, Del., improvement of. 

Bridge of the Washington Aqueduct across Rock Creek, D. C 

Bridge across the Mississippi River, sheer-booms for piers of.... 

Bridging the Mississippi River between Saint Paul and Saint 
Louis,report on ..........................»*................. 

Bridging navigable waters of the United States. 

Harbor, Conn., improvement of 

Y., improvement of.... 

Bulkhead Rock, Providence River, R 

, Iowa, improvement 
ton Harbor, Vt., improvement of 


(»i « m mu i!® •» m m m 


• * m 


• - » m m 







m m m m 


• m • 


• ••••• • *» • • 



• m m m m • 



Calumet Harbor, Ill., improvement of..... 

Canal, Saint Mary’s River, Fla., and Golf of Mexico, report on .... 

Canal at the Cascades, Coin m bia Ri ver, project for............... 

Cape Fear River, N. C.„ improvemen t of m trance................. 

Ciiiiokia Chute, Mississippi River, opposite Saint Louis, closing of. 

Cedar Keys Harbor, Fla., improvement of..... 

Channel between Staten Island and Now Jersey, improvement of.. 

Charleston Harbor, 8. C. t improvement of........ 

Charlevoix Harbor, Mich., Improvement of............... 

Charlotte Harbor, N. Y., improvement of........................ 

Chattahoochee River, Georgia and Florida, improvement of....... 

Cheboygan Harbor, Mich., improvement of....................... 

Chester Harbor, Pa., ice-harbor at.... 

Chester River, Md., improvement of, at Kent Island Narrows...... 


Page. 


Part I. 




78 

80 

115 

110 


58 

28 

97 

34 

108 

114 

72 

44 

24 

37 

114 

55 

124 

96 

96 

96 

47 

116 

43 

84 

52 


103 

69 
123 

62 

81 

70 
51 
66 

105 
117 

71 
112 

54 

56 


831 

358 


71 414 
291 
359 


495 

501 


273 


416 

201 

173 

268 


817 

817 

217 



382 

332 

505 

412 

252 

369 


415 


262 

271 


Part II. 



967 

932 


839 

9114 

962 


963 

1093 



894 

1046 


901 

978 

§44 


s I .. 





















































INDEX 


Subject. 


Page. 


Part I. | Part- II, 


m <m m 


m m m • * 


Chicago Harbor, Ill., improvement of.............. 

Chippewa River, Win., improvement of ...... ...... ..........V... 

Choctaw! tchie River, Florida and Alabama, improvement of .... 

Cleveland Harbor, Ohio, inn pro veil lent, of ... 

Coelieco River, N. H., improvement of........ 

Cnhanney Creek, N. J., improvement of.......... ..... 

Columbia River, Lower, Oreg, improvement of........ 

Columbia River, Upper.and Snake River, Oreg., improvement of.. 

Columbia River, Oreg., canal at Cascade#.... .... 

Counennt Harlior, Ohio, improvement of.... 

Connecticut River, above Hartford, Conn., improvement of. 

Connecticut River, below Hartford, Conn., improvement of. 

Coosa River, Georgia and Alabama, improvement of....... 




103 

86 

70 

114 

36 

56 

122 

123 

123 


m m m m • 


• mm 


m 9 m 



* * • 


a a • m m m m 


m m # m 



A A » mt » A * A A * 


i* m m • mt m 


PefenscH, sea-mist and lake-frontier. .. ... 

Dein ware lb.; k water Harlmr....... 

Delaware Itivi r, below Petty’s Island, improvement of.. 

Delaware Kiwi, between Trenton and Whitebill, N. J,, improve¬ 
ment of • a » » a « * m • a * a a m « <» a «* «> • «> * a » «> • » m a <»> * m » a * a * * a a a * » a * » a m a a a 

Detroit River, Mich., improvement of........ 

Pea Moines Rapids, Mississippi River, improvement of............ 

Dubuque, Iowa,improvement of harbor at... ... 

Duluth Harbor, Minn., improvement of ........... 

Dimkiik Harbor, N. Y., improvement of ...... ............ 

Duties of officers of the Corps of Engineers ....... 

£• 


55 

111 

83 

H4 

07 

116 

132 


• nil mt 


• m m m 


A A A 


Eagle Harbor, Mich., improvement of;... 

East Chester Creek, N. Y., improvement of............. 

East River, N. Y., removal of obstruction from. 

Elizabeth River, Va., improvement of... 

Enginper-depots........ 

Erie Harlior, Pa., improvement of.... 

Etowah River, Ga., improvement of... 

Explorations, geological, &c., 40th parallel .. 

Explorations, geographical, &c., west of 100th meridian. 

Explorations and reconnaissances.„.. 

Explorations and surveys in the Division of the Missouri 
Explorations and surveys in Department of Dakota...., 
Explorations and surveys in Department of the Platte.. 
Explorations and surveys in Department of the Missouri 

Explorations and surveys iu Department of Texas. 

Explorations and surveys iu Division of the Paoifie ..... 
Explorations and surveys in Department of Arizona .... 
Explorations and reconnaissances, estimates for... 


«i> «*' <» ■» «b # m A «|i a tin m » m 


• » m m a • 


A A A 


« A 


m « a m 


• m • 


• • •• - 


m m m • 


m m m m m 


9® 

50 

49 

65 

28 

116 

92 

127 

127 

129 

130 
130 
130 
130 

130 

131 
131 


5.74 

413 

167 

269 



56 269 
55 265 


267 

536 

525 


249 

227 

361 



1001 
1056 
1046 
S 



837 

970 


845 






1337 

m 

1*9 

1439 

1441 

1449 



Fai rport Harbor, {Grand River,) Ohio, improvement of............ 115 

Fall River Harbor, Mass., improvement of........................ 43 

F»’N of Saint Anthony, Minn., preservation of.................... 85 

Falls of the Ohio River, improvement of navigation at............ 92 

Feather and Sacramento Rivers, ( improvement of.........—.. 121 

Flin i Ri ver, Georgia and Florida, improvement of ................ 71 

Frank fort Harbor, M i ch., improvement of..... 105 

French Broad River, N. C., survey for improvement of............ 66 

Fort Brown,Tex., protection of river banks at...... ...........» .... 75 

Fort : et h parallel, geological exploration of.. 127 




198 

415 

368 

473 




965 


993 

909 


1207 































































INDEX 


Subject. 


Page,. 


Fortifications...... 

Fort Madison, low; , improvement of harbor at ... 

Fox and Wisconsin Rivers, improvement of .... 

Cl. 

Galveston Harbor, Tex., improvement of entrance to.. 

Galveston Bay, ship-channel between San Jacinto River and Boli- 

vat Channel, improvement of and survey of... 

Geological exploration 40th parallel........... 

Geographical explorations and snrveys west of 100th meridian .... 

Georgetown and Washington Harbors, D. C., improvement of. 

Grand Haven Harbor, Micb., improvement of..... 

Grand River (Fairport) Harbor, Ohio, improvement of. 

®Sod us Harbor, N. Y •, improvement of. ...................... 

Great Kauawha River , . Va*, iinprovenient of................... 

Green Bay Harbor, W is., improvement of................... ...... 



84 

524 

102 


73 

446 

,74 

455 

, 75 

458 




.•.... 


............» 


...... 


Harbor of Refuge, Lake Huron .... 

Harbor of Refuge, Sturgeon Bay Canal, Wis................. 

Harbor of Refuge on Pacific Coast, examination for establishment of 

Harlem River, near East River, N. Y., improvement 

Hell Gate, N. Y., improvement of navigation at . 

Hiawassee River, Twin., improvement of...... ..... 

Housatonic River, Conn., improvement of.......... 

Hudson River, N. Y., improvement of...... ......... 

Hudson River opposite Jersey City, dredging in .... 

Huron Harbor, Ohio, improvement of .............. 

Hyannis Harbor, Mass., improvement of.. 


• * « 


» no. «> oeoe. 


« « «ie m m m m 


» « * t* m m • m m » m m » 

m m # » m m m m « m m m » 


» » « m m .* m « # • » .« m » 


49 
110 

99 

123 

50 
49 

47 

49 

50 
113 

42 


I. 


« w m 


Illinois River, improvement of..... 

Inside passage between Femandina and Saint John’s River, 
improvement of... 

J. 


• # 80 . Ml «l 


* • • f 



m m m » m m 


m m m m m m m m 


ip • m » » 


• • * # • m m 





Kanawha River, Great, improvement 
Kanawha River, Little, improvement 
Kennebec River, Me., improvement of ... 
Kennebnnk River, Me., improvement of 
Kenosba Harbor, Wis., improvement of . 
Kent Island Narrows, Md., improvement 


m m m m m m m m m 


m m m m 


• on# mi on# 


m m m m m m m 


mm mm 


• mm 


m m m • • 


• • • • • • • mo»oofcoio,i8»i*i 



m m m m • m m m 


m m 


m • 



Lake-harbors and rivers.... 

Lakes, Northern and Northwestern, survey of.................... 

Laws of second session Forty-fourth Congress affecting Corps of 

Engineers ...... 

Lewes, Del., construction of piers at.... 

Little Narragansett Bay, Rhode Island and Connecticut, survey of. 
Little Sodus Harbor, N. Y., improvement of ................... .... 

Little Kanawha River, improvement of .......................... 


296 


Part II. 


231 


248 , 
227 
598 > 
215 | 
223 ! 
245 i 

194 


546 


296 

663 


34 

162 

35 

165 

102 


56 

271 

4 

97 


125 

» 

143 


52 

255 

44 

203 

118 


■ 94 

663 


877 





925 

856 

1049 


959 



837 

105 


981 















































INDEX. 


Subject. 


Faff. 

Fart L Part H 


Louisville and Portland Canal, superintendence and management 

of.......:........... 92 607 

Lndington Harbor, Mich., improvement of ....................... 106 


III, 


Machias River, Me., improvement of... 

Manistee Harbor, Wis., improvement of...._ 

Manitowoc Harbor, Wis., improvement of.. 

Maps of campaigns and battle-fields ........... 

Maps, military, geographical and lake survey .. 
Marcus Hook Harbor, Pa., improvement of..... 

Marqnette Harbor, Micb., improvement of ..... 

Matagorda Bay, Tex., improvement of entrance 
Meeker’s Island, Minn., lock and dam at....... 


• • • 


m m m m m 


m m m m m m m m 


m m m m m m mm 


32 

105 

100 

126 

125 


m m m m m 


g| fiR IP lit ♦ • ®t i» *>' 


m m m m 


ii®' m m m 


m m m m 



• is* m • m m m * 


m m m m m m m 


• m m m m m m 


rn «> » «» 8888 ' 


8888 m m >088 «I m m m m m • * <m m m m 


m • «t 


Menomonee Harbor, Michigan and Wisconsin, improvement of.... 

Merri mac River, Mass., improvement of,......................... 

Michigan City Harbor, Ind., improvement of ...........-........ 

Milford Harbor, Conn., improvement of..... 

Milwaukee Harbor, Wis., improvement of...................... . 

Minnesota River, improvement of.... 

Mississippi, Missouri, and Arkansas Rivers, operations of snag. 

boats on........... 

Mississippi River, between months of the Illinois and Ohio Rivera, 

improvement of «i 'm m m m * m » s» « m m m m m m m » # • m m m m «* « m • m m «» • •» m » * m m m m m » m m mm > 

Mississippi River, surrey of ....... 

Mississippi River, improvement of month of, at Southwest Pass... 

Mississippi River, Upper, improvement of....................... 


• m » » « mm udddi • 



9888 » 4881 1988 48.. 


8888* 8888' 0881 


• 111 >8889 


98889 H»8 9)189 4888* # 4ft ««' » 4® 4ft 8» W • » 41ft 88889 «!» 888* 8(!» m 98888. ,®» 4* 


Mississippi River, above Falls of Saint Anthony, improvement 

Missouri River at Baint Joseph, improvement of.I........ 

Missouri River at Nebraska City, improvement of ........ 



m «i> 8HH. 


Missouri River at Nebraska City, improvement of ... 

Missouri River, above mouth of Yellowstone, improvement 

Mobile Harbor, Ala., improvement of...*. 

Monongnhela River, improvement of......... 

Monroe Harbor, Mich., improvement of ..... 

Movable dnm at Davis’s Island, Ohio River. 

Muskegon Harbor, Mich., improvement of..... ... 


8889 m 9* <80 «» 91® 



• 88 ® m ■* 


• • « « 


819 11 


m m m m 


m m 'SSI 88 i 


ii> * «ii 


125 
72 
f 83 
) 84 
86 
79 
79 
82 
69 
94 
112 
93 
107 


W. 


154 




98 

36 

104 

47 

101 

86 


78 495 


503 

419 

m 

534 

570 

498 

499 


407 

662 

635 


906 


904 
863 



896 
8II 


tm 




m m m m 


Nebraska City, Nebr., improvement of Missouri at 








• m m m m m 


m m m m m m m m m • m m m 


New Haven Harbor, Conn., improvement 
Newport Harbor, R. I., improvement of.. 
New River, Virginia and West Virginia, i 

Noiuini Creek, Va., improvenient of.. 

Norwalk River, Conn., improvement of .. 
Norfolk Harbor, Va., improvement of .... 

O. 



• m <m m 


• m • m 


m m m 


improvement of 


• m m • • 


mm m 


mm* m m m m 


m m m m 


m m m m m 


m m m m m 


m m m • ini' 


Oakland Harbor, San Francisco Bay, Cal., improvement of... 

Oak Orchard Harbor, N. Y., improvement of. 

Occoquan Creek, Va., improvement of ..........--- 

Ocmnlgee River, Ga., improvement of....... 

Office of the Chief of Engineers.....#......................... 

Officers of the Corps of Engineers .......................... 

Ogdensburgli Harbor, N. Y., improvenient of................. 

Ohio River, improvement of........... 



mm IP • m •» mm* m 


53 

46 

44 

62 

64 ! 

48 

65 


119 

117 

64 

91 
131 

3 

119 

92 






212 

200 

331 

359 

219 

363 


358 

600 

132 

625 




899 


9® 


93 






































INDEX. 



Subject. 


Page. 


Part I. Part II. 


Ohio River, improvement of, report of board of engineers on 
Ohio River, Falls of. improvement of .. ... 


Ohio River, Falls of, improvement of .. ... 

Oloott Harbor, N. Y., improvement of.. 

Ontonagon. Harbor, Mica., improvement of. 

Oostenanla River,, Ga. f improvement of.. 

Oswego Harbor, N. Y., improvement of... 

Otter Creek, Vt., improvement of...... 

Ouachita River, Arkansas and Louisiana, improvement of 

P. 


, examination of 
mprovement of . 


• m • 


94 

92 

117 
97 
91 

118 
52 
76 


Pamplico Ri 
Passaic Rive 
Puss Cavallo 





* m m 




MWW.W;PiMdCil 


• m m 


» » m * * 


m » 9 


• « * m 


» «| » m m 


*■ a * 


Pawcatnck River, Rhode Island and Connecticut, improvement of 
Pawtucket It i v er, It • I •, improvement of.............. 

Penobscot River, Me., improvement of...... 

Pensacola Harbor, Fla., removal of obstructions from entrance... 

Pentwater Harbor, Mich., improvement of...... 

Pfere Marquette Harbor, Mich. (See Ludington.)... 

Perquimans Jliver, N. C., improvement of....... 

Plattsburgh Harbor. N. Y., improvement of.. 

Ply month Harbor, Mass., improvement of......... 

Port Chester Harbor, N. Y., improvement of..................... 

Port Clinton Harbor, Ohio, improvement of ..................... 

Port Jefferson Harbor, Long Island, N. Y., improvement of.... ... 

Portland Harbor, Me., improvement n£, -.. 

Fort-warden's line at Philadelphia..........:..... 

Port Washington Harbor, Wis., improvement of........ 

Protection of public work, against trespass or injury, report on, 
with form of an act for...................................... 

Providence River, R. I., Improvement of ................... ..... 

Proviooetown Harbor, Mass., improvement of... 

Public buildings, grounds, and works, District of Columbia. 

Pultnevville Harbor. N» Y., improvement of.... 


• tm m 


58 

,44 

43 

33 

70 

106 

106 

66 

51 

40 
51 

113 

48 

3® 

56 

101 

31 

43 

41 

124 


637 

605 


601 

254 

477 


366 

248 

469 

273 

203 

199 

156 

409 


367 

252 

184 

250 

220 

163 

270 


828 

199 

189 


976 

1341 

982 


907 

906 


955 


866 


1061 

1072 

979 


R. 







» • » m m • * is m m m m 


• • • m m m » m m 


m m m m m m 


• • m m m » m » « » » 






• m m m m • 


• m • m m • • • • 


• • m 


• in 9 • • m 


m • • • 


m m m m m m m m » 


Red River Raft, La., removal of ....... 

Red River of the North, improvement of........ 

Richmond's Island, Me., harbor of refuge at... 

Rincon Rock, harbor of San Francisco, Cal., removal of....... 

Rio Grande at Fort Brown, Tex., protection of river banks of. 

River and harbor improvement..... .. 

Roanoke River, N. 0., improvement of.... 

Rock Creek Bridge, Washington Aqueduct, D.C...-. 

Rock Island Rapids, Mississippi River, improvement of ....... 

Roiidout Harbor, N. Y., improvement of... 


S. 


m m m m m m m m m 


m m m m • • • • • 


m m m m 


• • • «► • • • 


m m m • m m m m 


• ••••■ • m m m 


128 

77 

87 

35 

120 

75 

31 

<56 

124 

83 

51 


480 

575 

164 

473 

366 

541 

251 



1093 


Sabine Pass, Tex., i mprovement of..... 

Sacramento and Feather Rivers, Cal., improvement of........... 

Saginaw River, Mich., improvement of ... 

Saint Anthony, preservation of Falla of ................... ... v . 

Saint Augustine Creek, Fla., improvement of..._.............. 

Sai nt Clair Flats Ship-Canal ................................... 

Saint Clair River, at the month of Blajk River, Mich., Improve¬ 
ment of ................................................._ 


75 

121 

112 

85 

69 

111 

111 


468 


563 

381 


992 

941 


939 

934 




































































INDEX. 


Subject. 


Page. 


• • m m m m 


m m • m m m m m m • • m 


m m m m mm 


m m rn m m m m mm 


m • • • • 


m m m m 


m m m 



m m m m m 


m m m • m 


m m m m 


• m m » 


m • m m m 


• m m • m m » «» m • m m m m 


• » # • • • m • 


* » ♦ m m m mi 


m m m m> • * » «# 


• • m iii m • * * * 


Saint Croix River, He., improvement of... ......... 

Saint Francis River, Arkansas and Missouri, improvement of...... 

Sai m t J oseph , Mo. f i in proveuien t of r i ¥© 1 * at....................... 

Saint Joseph’s Harbor, Mich., improvement of.. 

Saint Louis Harbor, Mo., improvement of ........................ 

Saint Mary’s Falls Canal, Mich .................................. 

Saint John’s River and Fernandina, Fla., deepening inside passage 

between. . . 

Salem Harbor, Mass., improvement of. 

San Diego Harbor, Cal., improvement of... 

San Joaquin River, Cal., improvement of .. 

Sandusky City Harbor, Ohio, improvement 
Sangatuck Harbor, Mich., improvement of. 

Savannah Harbor and River, Ga.„ improvement 
Schuylkill River, Pa., improvement of ... 

Sea-coast and lake-frontier defenses. 

Seekonk River, R. I., improvement of_ 

Sheboygan Harbor, Wis.» improvement of 

Shrewsbury River, N. J., improvement of. 

Snag-boats ou Mississippi, Missouri, aud Arkansas Rivers 
Snake River, Wash. Ter., improvement of ... 

Sodas Harbor, N. Y., Great, improvement of. 

Sodus Harbor, N. Y., Little, improvement of... 

South Haven Harbor, Mich., improvement of.. 

Southport Harbor, Coon., improvement of... 

Southwest Pass. Mississippi River, improvement of 
Staten Island, N. Y., improvement of New Jersey 
Steamer Henry Burden, operations of ........... 

Stonington Harbor, Conn., improvement of ...... 

Sturgeon Bay Canal, Wis., harbor of refuge 

Superior Bay and entrance, Wis. 

Surveys aud explorations 40th parallel..... 

Surveys aud explorations west of the 100th meridian 
Survey of northern and northwestern lakes, and of the Mississippi 

River......... 

Surveys and examinations for i 

estimates for...... .. 

Swanton Harbor, Vt., improvement of. 


m m » « 


* w » • 


• » m • » m 


m • * m mr 


» in • * m 


• m 


«* m « » 




• «* m 


• m m 


« m m » * m » » 





• '» * 


.. 


m m m 


» w w «* * » » w 9 m 9 


* m » m 


mi 


<9 >«» m » • 


• » *' * 9 9 9 



• 9 « » W 


• m 'S® m 


• • » 


9 lie «K m • m m » 


(9991 >98® >9* Ii99 » 



• 9 • ■ 



T. 

Taunton River, Mas*., improvement 

above Chattanooga, improvement 
River, below Chattanooga, improvement 
Thames River. Conn., improvement of .. 

Thunder Bay River, Mich., improvement 
Thunderbolt River, Fla., improvement 
Toledo Harbor, Ohio, improvement of.. 

Tombigbee River, Ala., improvement of 
Toners Bayou, Lit., closing of .... 

Torpedo defense... 

Transportation-routes to the seaboard : 

Survey of third sobdi vision, central route, fro 

tide-water in Virginia.... 

Two Rivera Harbor, Wis., improvement of........ 


• m m m m 


m » 


91 m m m • *» 


• • • m m an* 


• • • • • 


• • •••••• 


411 a* m m • m • m tm 


• • • • 


• • 9 m mt m 


m m m w 


Ohio River to 


II. 


Upper Mississippi River, improvement of 


V. 

Vermillion Harbor, Ohio, improvement of... 


Part I. 

Put 11. 

32 153 


79 496 


79 496 


109 

919 

81 

* 

109 

» 

37 m 


121 

997 

122 

i 

*56 268 

864 

78 495 


123 

1036 

118 

98) 

118 

981 

109 

1)15 

48 218 


72 419 


51 252 


301 


46 209 


99 

m 

97 

m 

127 

m 

127 

1209 

125 

1195 

125 


52 254 


110 


69 381 


113 

918 

72 416 


77 483 


95 675 


100 

860 

< 83 523 1 


$ 84 534 


114 i 

m 

















































INDEX. 


Subject. 


W 

Wabash River, Ind., improvement of.....»... 

Waddington Harbor, N. Y., improvement of ..... 

Wachifca River, Arkansas and Louisiana, improvement of — 

W are ham Harbor, Mass., improvement of.. . 

Washington and Georgetown Harbors, D. C., improvement of 

Washington Aqueduct,D. C.... 

Washington Aqueduct, Rock Creek Bridge ..... 

Water communication between Gulf of Mexico and Atlantic 

report on...... 

Water-gauges on Mississippi River and tributaries... 

White River, Ark., above Jacksonport, improvement of. 

White River Harbor,Mich.,improvement of...... 

White and Saint Francis Rivers, removal of snags and rocks 

Wicomico River, Md., improvement of..... 

Willamette River, Lower, Oreg., improvement of. 

Willamette River, Upper, Oreg., improvement of. 

Wilmington, Cal., construction of breakwater at. 

Wilmington Harbor, Del., improvement of. 

Wilson Harbor, N. Y., improvement of. 

Wisconsin and Fox Rivers, improvement of .. 

Wisconsin River, improvement of........ 


« m m m • 


• m 


m m 


m m m 



m m m m m 


m m m m m 


w m 


» Hi® «» 


• «® til •> 


• * ■» » 


* » » 


Y 


Yazoo River, Miss., improvement of 


Page. 


Part I. 


95 

667 

119 


76 

477 

42 

194 

63 

351 

124 




122 

122 

120 

53 

117 

102 

103 




76 480 


Part II 


984 


1067 

1089 

1093 


1001 

1026 

989 

975 

877 

890 









































































































II / * 

> 

i ; 

* > 
i 

> » 

• * 

• j I 

It’ i Ji 

P Jh 

* i 

i K * 

> I 

F 


1 4 ► 



> 

• 4. 4 > 

> 

4 ^ 

> 




J 


♦ 


|M * 

I 4 ♦ 

J 

a 

4 I 
1 

> 

i 

• > 


« • *> > 

k t i ‘ 

I » > 9 

, I I >> 

i > ^ * 

i I 1 » 

i i * > 

> > * * 

» , k * 

• » *)i 

l I i i 

» > i I 

> i * 

» > > i 

»t* ) ?» 

• J k * 

> » > j 

> k * > 

l I * * k 

* I I I 

> f i » » 

• • ' I i 

* » ; J ] 

1 k ’ i 


J 

> 

> 

> 

I 


> 

> 

> 

► 

I 

» 

> 

1 

k 

> 


► • 

» > 

> » 
j » 

i J 

♦ J 

. > 

i ) 

. > 

. .7 

) 


> 

> 

> 


1> 


> 

> 


* » 




> 

> 


)> 

X> 

T> 

» 


> 


* * » i * » 

k i » • k /1 > k* 

> t | i i » »> ~> 

» i it i I t I * 

\ >>>>>> ^ 

* > ». ) ) »> > 

* I * • > > '» i ■» 

* l > > > > f >* 

> J » > * t > * > 

) f > k > I > 'J 

>» • > % > ■ » -9 

* ♦ > » Ik * > » Tk 

> > J t • > . k ‘B 

% jp > . i 

* ' > > > P . v > 

v ^ > •• V) i > 

P > * > *j p * >> 

» 11* > > * > ’ Jk 

I ) > <1 *> » > 

> T* > i > 

) > > > » 


J* 

»* 

I* 

I* 

»* 

* 

* 

* 
t k 
* 
k k 

- > 
» 


* > 

k > 

> > 
> > 
* • 

1 

, ► 

► * 

> - 

• > 

» 

> 



">i > > y> 

» ■ 

• 

> 

/ * 


) » 

> 


> . > » 

i * 

> 


jp > .» j» 

> * 

s» 

- ♦ 1 *- 

> i k K> 

>. » 

> 


“ > > J> 

> :» 

1 

> 1 > 

> * > 

i * * 

1 


» r 

• i 


* > 
P 


■ 1 I f 

> 

> 


> 

* > 

* * 

> » 

4 » 

• 1 k * 

> 

> 

’M * ’ 

> 

• > 

i » l 

> 

• > 

I k 

> 

* > 


i 

> 

> > 
* > 


> 

> 


> 

k 

» 


k 

> 

n * 

*•» > 

^ » 
> 


» *> • 

* > / 

k k # 

> k 
k > 

) > I 

k k > 

k > )<l 


> > 

* > > * 
* p' > *i * 
» > > 

» > > 3* 

l > > A» 

> » 


• * 

> • > 
* > 

> < » 

> • > 
> » 

> « > 
P ij 

* * 

y f > 
» * * 
j >> 
> i > 


» 

> 

> 

> 


i > * 

"J * ) 4 

9 i 1 * 

>> k > 

> k 4 P 

> > ’ > 

k • • > 

> » • *> 

k » 1 J 

> » » > 
t k » > 

• » > 

: > • > 

i k > 

> » > 

> > > 

> > :> 

> » > 




> 

> 

> 

> 

> 

> 



i > i 

jto 

> 

k 

> J> 

1 i ■ 

>1 

> 

.> 

> 

i 1 i - 


> • 

> 

Ik IB 

► > . 4 


> * 

* 

> 'B 

> > • 

^ * 


> 


m * * 

V 

^ * 

> 

> 1 

» i 

p> 

> 


> 1 

to * - 

l> 

> 

> 

> 

> > 


>4 • 

> 




> * > > 

►> ■ > V > -> 

» > • > . > 

k. ^4^ k ■ .■ it 4 





i 

-k 


* 



- 


^ > > 

> k M > 

> > • > 

> I I > 

> < • * ' 

> ■ > > 

» ■ 

-X. Tfc 1 

) > > 

- . 

II » > 

k i X 

4 1 > 




w. 

**•. ^ ► *•? ■> i■ • 

, •> > > > 3 

> > • > > 

> > ^ V 

„ ^k 1 v> 

V » » > k> k ^ 


. > 

>» 

k ^ 

> 

> 

. - Ji 

> 

1- 

• -* > 

> 

y 

♦ 

.1 

i* > 


;> 

V » 


> 

> • 

li l 


V 

» Ik 


> * 


^34 

> 



. .o> 

J > 

* k • 


V * < > 

V ♦ J 


• > 

> 

> 

* > 


k 

> » 

> * 
l 

k » 

) 


> 


> 

> 

* 

'p 

► > 

> 
y 

* k 

) 

> 

k > 

> 

k » 

» k 

> ' 

> 4 


> ^ 

» . > > 
• > > 




>• 


>| 


*> ^ 


T^tk J 


» 


> *, 




P> » ‘> i> > ^ 

> » ) l> "k » - ^ 

P > > > > 

^ > 

>*>*”>» > 

► > i 7> v > 

> Ji 'k 14 » > 

> 4 > J4. k > 

► P * > 

► * ;> Z > • > 

k > > s P > * > 

> » > 

► f* > 







kt O 

I«. 


% 



to * 

> > 

v* > 


k • ♦ > ) 

k • • > v 

> 4 > 

) i > 

i • • y 

i » > 

> f x 

i » > 

> 

> i • p 1 

> . * k J 

> * k > "2 

> > » 1 

> > ) > 

> * k 

> • * 

> • » 

> » * > 

k > > 

> » > > 

> » > 

> k ' > 

^ > 


































> 

> > 
> > 


p 

• - ft 

"Vw 

ft > 

j ^ 

> 

* ^ft 

> 

> ft 

♦ > 

ft 

« • ft 

> 

■ > ft 

ft 

> 

I I '-> 

i 

> ft 


ft 

> ’ 

"3 • 

* ft 

ft 

jft 

i I I ^ J 

I • 

> ft 

>: ft 


* 

1 



) 


> 

I 

\ : 

» > 






> 

► 


, o 
» * 1 

> I 

4 ‘i 3 


> 


T 




I 




>1 

»> 


> 

> 

I 

'ii 



ft 


1 


> 

> 


M 13 
f.l >\* 

M » * 

» » > > 

> > > i 

> > ) > 
> * i > 
i t \ » 


^ * 

ft * 

> ft 

mm 

1 1 ft 

> > 

* ft 

» ‘ y ft 

ft > 

>• . , 

> ft 

> > ft 


)► 


> 

> 


> 
> 


> 

> 

> 

> 

ft 

> I 


> 


> ft 

* » > 

ft 

IV ‘_ft 

> 

0 

>1 y 

ft 

> > 

j % 

> • 

• »> 

» > 

4 > * 4 

ft 

' i * ft 

> 

1 ♦> 

» • 

ft 

» t 

* i 

> • 

> 

> > 

> ^ \ 

> 

* > > 

1 


i > i 

ft 

i t 

i > 

> 

ft 

> 

> > > 

ft 

• * ft 

% 


Xi V 

> 

* k 

> > 

> *" 

> 

> 

> >> 

ft 

- * ft 

> 

• > 

V ’ 

> 

> > 

> > 

ft ■> 

> 

’ft 

> O > 

ft 

‘ 1 > 

> 

> 


> 

i > 

i i 

> 

■ * 

> 

>* > > 

ft 

- > 

> 

s . 

> ' 

ft 

> i 

ft > 

> 

ft 


» 

% 


< 

* i 
• '* 

♦ > 

* » 




> 




I 


> 

> 


Ik 




3 k 


> 

> 


> 

> 


* 

> > 
> 


5 " * I 

3 • > 3 

^ k • | > 

3 > 1 > 


, > 


> 

> 

> 

> 


* 


* » 

> 7 

> > 
> > 


Tt 

»* 


s> 


> 

> 

ft 

> 


> 

> 

> 
* > 


> > 

> > 
> » 

> ft 


> 




» 

* 


y 


y 

y 


» 


» 

> 

i 

> 


» 

* 


) 

> 


i* 


> 

ft 


> 

> 

> 

> 

> 



> 

ft i 

> > 

ft 

ft 

ft I. 

ft 

1 

> > 

ft > 

ft 

> 

> \ 


3 > 

1 • 


> 

’k » 

> 

ft 

ft 

' > 

ft > 

> 

> 

k > 

) > 

> 

> 

* ' > 


> 3 v 


B 

> 

i > 

f 

ft 

ft , 

> 

ft i 

w 

> 

V 

l ft 

> > 

ft 

i 

9 > 


• 3 < 


> 


ft i 

ft 

ft 

ft 

> 

ft ) 

ft 

> 

f > 

> > 

ft 

ft 

% . > 

4 

1 > 

) 

' ft 

> 

s i 

* 

ft 

y 

> 

ft ‘3 - 

> 

> 

r ft 

> > 

> 

j 

► > 

i > 

> 

ft 


> 

ft > 1 

> 

ft 

ft 

• > 

ft > 

ft 

»! 

> < '» 

> 

> 

> 

* > 

» • 

9 

ft 

( t 

» 

V > 

• » 

> 

> 

> 

ft ■> 

> 

>. 

» . 

v • ^ 

> ft 

.> 

> 

> ft 

» i 

> i* 

• ♦ 

• '»! 

1 

ft > 

> 

> 

ft 

ft 

ft > 

ft 

> 

f > 3 

ft > 

> 

ft 

> f y 

3 

> '<• 

ft 


• 

ft > 

> 

ft 

•ft 

V 

> * 

> 

>> 

' • » ft 

^ > 

> 

> 

l 3 

3* 

> • 

9 


> 

ft > 

> 

ft 

> 

1 

ft > 

> 

> » 

’ft 

> > 

> 

> 

9 t 

3 

3 V 

4 

y * 

ft 

ft ft 

' ft 

■ft 


I 

ft ft 

ft 

J 

« 

> > 

> 

> 

4 t » 

> 

> 3 



J 

ftl ft 

ft 

ft 

> 

1 1 

ft ft 

> 

> 

t 

> > 

> 

> 

■i 

fc « 9 

ft 

> 3 

ft 

* 


> ft 

> 

> 

* 

ft 

ft > 

> 

> 

♦ 

> x> 

ft 

> 

k 1 ♦ 

i 

> > 

'• ft 



> > 

.ft 

> 

ft 

> 

> > 

> 

> 

• 

> 1> 


> 

♦) ♦ 

i 

> > 

* i 



> ft 

> 

> 

> 

* 

> > 

• 

> 

* 


* i> 

♦ 

> 

>ft • J 


> > 

v 1 


> 

ft 

ft 

> 

ft 

> 

> 

> 


> 

> 

> 

> 

r 

V 

» 

> 


ft 
• ft 
ft 

> 

> 

> 

ft 
’ > 

ft 

ft 

y 

ft 

* 

4 

> 

> 

> 

> 


* 

% 

> 

> 


I 

*• 


* 

1 

V 

> 

» 

> 

> 

> 


> 

> 


I #• 


> 

* 

> 

¥ 


I 

? 

% 

I 


* 

I 

> 

> 

> 

» 

> 


I 

) 


y 

> 

> 


> > 
> > 
> > 

> » 

* > 

■> > 

> > 

> > 

> 


> 

> 

*' > 

> 

> 


> 

> 

> 

> 

> 


V - > 


4 > > 

> * i 

9 ♦ 


> 

> 


> 

> 


« i 




► • > 


i >> 


1 

> 

> 


* i > 


> 

> 

t 

ft 

V 

> 

4 


> 

> 

> 




t 

> 

> 

> 

> 


7> 






> 

) 

* 




i t 
* > 


» > 


> 

> 


I 

i 





> 

% 


* • 


v 

» 


T> 
> ^ 




> 


r > 

• i < ii 



> 


* 

i 

> 

> 

> 

> 

» 

> 

> 


> i 


? 

i 


> 


» 

> 

1 

) 

ft 

1 


> 

> 

J 

> 

> 


I 

i 

» 

> 

} 

> 

I 

* » > 


4 ft 

> 

1 1 > 

> 

, 9 > 


* 

- > Ty 

4 t' ft 

> 

\ • 

• 

> • 

J ft 1 > 

3 


> > > 

> 

- 4 ft 


- ♦ "JPft ft 

V 1 % 

‘ 4. H t 



*3r#- 

> ■ 

ft 

> 


' * > 

> 

♦ 1 > 

> 


v V) 

r *_ h > 

> 

ft 


> V 

) ^ 1 

> 

1 4 31 

> 

1 1 > 

v 1 1 

> 

> 

3 

V ' ft * 

> 

. > ~y* > 

1 r.ft "ifftl » 

>s 

• - i 4 *» 

» ft 3 

ft > 4 


> • 

3 • 

• > 

> 

> • 

> > 

> ♦ > 

ft 4 4 

► » 

> 

i 

> 

•4 ft 

> 

, 09 >-> ft 

> > :) y 

> > > 

> 

3 

i 

> > 

• ft . > 


> 

> 

ft 

ft 

ft 

> 

ft 

ft 

ft 

ft 

> I 
> 
> 

> | 

t 



I 


> 






ft 

O ' > 

> > 

»• • * v'-» * 

• > * > 

> > > > V 

> 

> • > > 

> 

ft A 



• ' i 

l 1 1 > 

> ft ■ 

i 1 H 1 V 

. » 

> >■) ^ 1 

ft 

■> » • * 


ft 


• • i 

> > 

1 '» ^ > 

. » > 

> » V v 

> > l > 

► > * 1 

ft 

!> i i i 

♦ 1 

3 

•, 


4 -*3l 

‘> 

) > ^ 

> i> v ’1* > 

^ > >' • . 

ft ^ ^ > 

• > 

> 4 > 

t > 

ft 


3 P 

ft 

> l> > 1 

^ * 

v> ♦ - y 

i ♦ t «' . 

y y y > » 

ft 

> > » , 

ft 

i • 

> > 

\ 4 


*i* > .ft 


i t . Ty 

i • - » > 

> >.> \ 

• ft 

> i » 

» 1 

ft 



B > > 

1 ^ ft 

> > - 

i 1> > •» 

ft ‘ y ]r > 

> • »» ft > > 

ft 3 

> > > 

ft 3 

> i 



1 

> 3 ^ > 

4 

> > > 

/ . 

>'>*> > > 

> > 

>. > * 

> 

A 


*3 H J 






* ft * 

► > « 

» V • 


> 

> 

ft 


ft * 


>■!** ». 

ft ^ 

N >-v' * 


> 



• 

> 


> -> 

3 1 

. ft 

> -V» I ' 

> 



3 • r> 

> » 

• > 

> > > 

*) 

> 


> * o 

> » 

1 > 

> »• > 

i> 

» V 


> > 

> • 

1 > 

*ft Jt> » 

ft 

f 

> 

> > V > 

> 1 

'» > 

4>4 

> 

> 

'ft 




> > * ft> 


> > 


V 

t 


t I 


> % > > 

> *>> > 




> - > » » > 

:> > > > > 








■ > > i > > 








>> > 




> > >> _ v 
* > ft ft' 4 J \ 

» ft > ^ > 

* > > > 

^■r > > > 

if X. > > ^ > ft ft 

^ - > > » 

.'fc, il m x - Jl 






Digitize 


ft >*Vi > > > 

^ ^ ft > ♦ 1 ft ft ■» * ^ 

[ ft » > > ► 

/ l A? ^ > > * * 

* > > ilk* > 4 > » > 

S » t # i 



1 iiU44 uyu 10b 410 




* > > >’ 5 > . * .». >■> lit* 

li > * V > ^ -> *5 . 

^ ^ > > > • *• • 








• * ' t 

. I > 




* ^ » • V’ J 










t ♦ 


V * - 1 J 

* » *> »• 




<sfc 












e > 


• * i 

5* W * i 

S? * 

i i * 




* 

»> ■ V* i, > 

§ l' j >*; v ■> 

^ _t# “ ^ ' j. 

^ V ^ • 

>‘v.fi>V'-. " 













» * 3fc • ' it- . . * 

, 

-*> • » a > r s > » i 

» »v ^ . - * \ N * 79 » • > h 


v ; \*< ; 
f „ J * * • \ 






*> 

o 











V? ** » r > 
>>*>■ • * 






















> I' -'J’y ; > * 

■* , ’• • * >■ > 

>. >. • 

' 

" •» .'• > . » 

JL > l > > 


* > 




> 1 




. 








